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ABSTRACT 
Anxiety disorders are among the most prevalent psychiatric disorders in 
human population. These are characterized and accompanied by a number of physical 
signs, such as sweating, palpitation. Non-locomotive hyperactivity such as dryness of 
mouth, fmger tapping or repetitive leg movements, stuttering, and halting speech, 
changes in pitch and other signs related to speech and voice pattern are often 
observed. 
Anxiety may take several forms like; generalized Anxiety disorder (GAD), it 
may be experienced as an inexplicable feeling of impending doom, or as imfounded 
worried about numerous things etc. 
Phobia or irrational fear of a situation, activity or object (i.e. Agoraphobia, 
social phobia, specific phobia) 
Panic disorder where anxiety manifests as recurrent panic attacks, sudden 
rushes of fearfiilness accompanied by a number of physical and cognitive signs and 
symptoms such as rapid heart beat, trembling, feeling of unreality and fear of dying. 
OCD (Obsessive Compulsive disorder) where mind is flooded with persistent 
and uncontrollable thoughts and the individual is compelled to repeat certain acts 
again and again. 
PTSD (Post Traumatic Stress disorders) showed acute anxiety and persistent 
trauma as the result of some accident or extreme tragedy. 
For present study two of these (panic disorder and OCD) were selected. DSM 
IV criteria distinguish three types of panic attacks on the basis of the context in which 
the attacks occur: 
Unexpected (uncued, spontaneous): The onset of such panic attack is not 
associated with a situational trigger (that is the attack occurs totally unpredictably 
"out of the blue"). 
• Situationally bound (cued and invariably occurring). The attack on exposure 
invariable results immediately on exposure to or in anticipation of situational 
trigger or cue (these attacks are totally predictable). 
• Situationally predisposed (Cued but variably occurring): the attack is more 
likely to occur on exposure to the situational trigger but does not invariably 
occur and may not occur immediately after the exposure. 
In the above definitions, the situational trigger may be any phobic stimulus i.e. 
any animal (specific phobia) or an activity for example, speaking before an audience 
(an individual with social phobia) or driving (in an individual having Agoraphoia). 
Situationally predisposed attacks are most common in patients with panic disorders 
with Agoraphobia. 
In present study random survey was conducted on the diagnosed patients 
(probands) from the psychiatric centers of four medical colleges of North India. The 
probands were further diagnosed on the basis of questionnaire based on DSM-IV 
Criteria for Mental disorder having reliability 0.7% and their pedigrees were analysed 
for three to four generations to study the mode of inheritance, influence of genetic 
and/or environmental factors, penetrance and expressivity of the causative 
gene/genes. Random survey was also conducted on normal people (Surving as 
controls) selecting normal probands of almost equal age groups (Four age groups 
were considered, (group A, age range 0 to 15 years, group B 16-30 years. Group C 31 
to 45 yrs and group D above 45 years. The pedigrees of these control probands were 
also analyzed for 3 to 4 generations. A total of 123 pedigrees having the sufferer 
probands were analyzed for PD studies. Out of these, 80 pedigrees were also having 
the history of panic disorder these were considered as transmitting pedigree while 43 
pedigrees were such where either only the proband or few relatives were showing the 
definite symptoms, such pedigrees were considered the precipitated forms. 
The minimum age of onset was observed as 8 years and 13 years in a male and 
a female proband respectively the upper limit of age of onset was observed as 40 in 
one of the female and 42 in a male sufferer. 
It was found that if the age of onset is early (before adolescence) the disorder 
shows severe symptoms with almost life long prevalence in spite of the treatment 
taken by the patient and the no. of sufferer relatives is high on the other hand if the 
disorder appears late the symptoms are few, less severe and number of sufferer 
relatives is small. Maximum sufferers were observed in group ' C (between the age 
30 to 45). In this population (unlike the previous reports from other populations) the 
frequency of definitely sufferer males and females was almost in the same range 
(11.1% in its and 10.7% in males). This shows that the pattern of inheritance is not 
sexlinked but is autosomal. The prevalence of genetic factor was calculated in I, II 
and III degree relatives of probands and control. Probands relatives were showing 
almost continuous an inheritance up to 2 to 3 generation this clearly suggested that the 
causative gene/genes have dominant nature and the disorder is familial. However 
observing various age of onsets and variable expressivity (in the form of definite, 
probable and possible sufferer individuals) with incomplete penetrance the disorder 
could not be categorized as monofactorial and Mendelian in nature though the ratios 
between sufferers and non-sufferers in II and III generations of fransmitting pedigrees 
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are found in close proximity to classical 3:1 and 1:1 ratio and sibship studies are also 
proving it (presence of considerable no. of sib trios and sibtetras) yet the variable 
expressivity normal distribution and incomplete penetrance, all reflect that there is a 
mixed genetic model working for the disorder. The major loci (i.e. 9q, 13q and 22q 
and few minor, loci (8q, 12q, 7p, 14p, etc.). seem to be responsible for the disorders 
as observed in these segregational studies. 
The disorder was also showing high comorbidity with Agorapobia, which is 
considered the major complication in the sufferes of panic disorders. The decision 
made in DSM-III-R to include Agoraphobia as a subtype of panic disorder was 
retained in DSM-IV, it was found among the definitely and probably sufferers that 
sufferers of PD with Agoraphobia show more severe condition as compare to PD. 
Patients without Agoraphobia. Besides this, comorbidity among the P.D. Patients was 
also noted for GAD, specific phobia and PTSD, reflecting the conditions of linkage 
i.e. the genes responsible for these psychoneurotic disorders are also suspected to 
linked with P.D. genes and it is also confirmed from the studies of Gelemter et 
fl/.2001 and 2003 that gene locus on 3q for Agoraphobia also has the linked gene for 
PD and specific phobia whereas gene loci 14p, 8q, 3q are main loci for specific 
phobia linked with panic disorder gene or genes (small stretches on chromosome Iq, 
9q and lOq.). Double comorbidity was also observed in one male and 8 female for 
agoraphobia and GAD. These suffer very severely for panic attacks and were foimd 
almost confined to their homes. 
Besides transmitted cases there were also observed precipitated cases in 43 
pedigrees the precipitation of PD either only in proband or in very few of their 
relatives with some of these above mentioned psychoneurotic disorders (Agoraphobia, 
specific phobia GAD and PTSD. However in 32 pedigrees there were no 
comorbidities. These pedigrees were showing such sufferers who were not showing 
any history of transitions. Therefore, these were considered as either the 
spontaneously originated cases due to spontaneous gene mutation or they were the 
phenocopies (the reason of attack was any other than genetic like Mitral valve 
prolapse, (MVP) severe heart and blood pressure problems, kidney and prostate 
disfunctioning etc.). 
Survey was conducted on 107 twin pairs, results in 20 and 26 twin pairs 
suffering from panic disorders and obsessive compulsive disorder respectively. The 
twins were classified in MZ (Monozygotic and Dizygotic). The MZ & DZ twin pairs 
were further classified into reared together and reared apart. The higher value of the 
concordance for the MZ twins (82.12%) as compared to the concordance of the DZ 
twins 51.20% proves that genes play major role in the cause of the disorder. Further 
proof of its genetic nature is obtained by analyzing the value of MZ twins reared apart 
which shows quite high concordance proving that the role of environmental factors is 
secondary as compared to the influence of genes is causing the disorder, the 
inheritance of relatives (first, second and third degree) and existence of sib ship 
proves the dominant, highly penetrant and expressible nature of gene. The twin 
analysis shows that value of heritability of panic disorder is 61.84%. 
Obsessive compulsive disorder is another Anxiety disorder in which mind is 
flooded with persistent and uncontrollable thoughts or the individual is compelled to 
repeat certain acts again and again causing significant distress and interference with 
every day functioning. 
Obsessions are intrusive and recurring thoughts impulses and images that 
come unbidden to the mind and appears irrational controllable to the individuals 
experiencing them. 
A compulsion is a repetitive behavior that the person feels driven to perform 
in order to reduce distress or prevent some calamity from occurring. 
Survey was conducted randomly on 152 families, comprised of 2497 
individuals out of 152 families, 36 were those in which disease is precipitated due to 
various reasons. 50 control pedigrees were also analyzed for the presence of OCD, 
where the age range of control was same as sufferer probands. A total 428 individuals 
were interviewed and the only one definite sufferer was seen in one pedigree. 
The pedigrees were analyzed for mainly three generation with the exception of 
the pedigrees in which four generations were studied to study the interaction 
penetrance and expressivity experienced. 
The numbers of female proband was found to be far more as compared to male 
probands in both transmitted as well as in the precipitated cases. The mode of 
inheritance was found to be continuous in >60% of the pedigrees in ratio of 3:1 and 
1:1. The disorders affect both male and female children and occur continuously 
generations aiiter generation. Thus showing its dominant nature the data shows that 
the disorder is more prevalent in females as compared to males. The detailed study of 
due disorder suggested that both male and female transmit the disorder to both the 
type of children, i.e. the disorder is neither showing crisscross nor holandric 
inheritance. Thus, proving it as autosomal and discarding the sex linkage, there are 
also certain pedigrees in which one or two persons were found to be affected by OCD, 
such precipitated cases were the results of some spontaneous mutation or are the 
phenocopies. 
The present study also shows a very remarkable characteristic of OCD i.e. the 
occurrence of comorbidity with other psychoneurotic disorders Tourettes disorder, 
depression, phobia and GAD, the maximum comorbidity of OCD found with 
Tourettes disorder. 
Survey results were also conducted on 107 twin pairs the 26 twins pairs which 
were. Of found to be suffering from OCD were further classified into MZ 
(Monozygotic) and DZ (dizygotic). There were about 11 MZ twin and 15 DZ twin 
pairs. The MZ & DZ twin pairs were further classified into reared together and reared 
apart. 
The higher value of concordance for MZ twins 81.70% as compared to the 
concordance of DZ 48.81% proves that genes play a major role in the cause of the 
disorder. The concordance value is also calculated for MZ twins reared together and 
reared apart and found that concordance value for MZ twins reared apart shows 
elevation, proving more roles of genie factors and the environment plays a secondary 
role in the cause and occurrence of the disorder. 
Twin analysis was also used in the calculation of heritability, and the value 
obtained is in the ranges i.e., 65.78% for OCD. 
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Introduction 
INTRODUCTION 
Human behavior is what people do and how they do it. The mental and 
physical responses by which such actions are expressed depend on environmental 
input to our sense organs. The various stimuli are coordinated and controlled by 
immensely complicated network of nerve impulses and by hormonal messengers. Our 
activities are therefore based on aspects of anatomy and physiology that we know can 
be affected by genes encoded proteins. It should therefore be expressed that genetic 
variations can lead to behavioral variations. The Psychogenetic study deals with the 
behavior of human beings that develops in response to interaction between inherited 
limitations and environmental factors. There are many causes of behavioral 
adaptations. In some instances for example, in certain forms of brain damage, organic 
cause is uncovered, in other cases undesirable present or past relationship and a 
combination of these factors along with a stressful environment such as death of a 
loved one may be implicated. A wide range of biological conditions such as endocrine 
imbalances, malnutrition, injuries and effective genes that interfere with normal 
development and function of human body, are potential causes of abnormal human 
behavior. A number of chromosomal anomalies interfere directly with normal 
development of brain; others are more subtle defects but can still render a person 
susceptible to the most severe type of the mental disorders. These susceptible 
influences are usually transmitted in the genetic code itself 
The great majority of people show normal behavior with slight deviation in it 
in certain specific conditions. Among the unselected life records there would be found 
small groups of individuals that deviated from the normal in an unfavourable or 
pathological direction, included in this abnormal group would be individuals marked 
by limited intelligence, emotional instability, personality disorganization and 
character defects who for the most part lead wretched personal lives and were social 
misfits or liabilities. 
These abnormal deviants who constitute about ten percent of the general 
population usually classified into four main categories i.e. antisocial personalities, 
mentally defective people, sufferers of psychoses, and psychoneuroses. 
The etiology of most of these disorders reflects the genetic background; some 
are chromosomal anomalies i.e. Down syndrome, Fragile X, XYY syndrome etc. 
Some are due to defects in the genes, phenylketonuria (PKU), Leschnyhans 
syndrome, dyslexia etc. 
These were those prominent well studied genetic disorders with many physical 
and physiological defects; however there are many cases of mental retardation seen in 
human population which show their onset at certain age without any physical defects. 
Most among these are abnormal behavioural traits or psychological traits like 
psychosis, psychoneurosis etc. 
Psychoses: Psychoses are severe mental disorders that tend to shatter the integration 
of the personality and disrupt the individual's social relationship. 
The behavior of the psychotic patient is too bizarre, unreasonable and 
inappropriate. It is necessary to supervise them closely, or hospitalize them. Psychotic 
patients because of their peculiar and unpredictable actions constitute a potential 
threat to the welfare of others. 
Psychotic individuals are unbalanced mentally that they are not legally 
responsible for their actions. In psychoses, normal inhibitions and cultural restraints 
are severe and the patient indulges his whims and phantasies unchecked by rules of 
logic, common sense, or social pressure, unpleasant delusions and hallucinations are 
just as real. In their emotional reactions they show the same disregard for reality 
without any apparent cause, they become violently excited, depressed or irritable. 
There is no logical relation between motivating situation and emotional response, sad 
news from home may evoke laughter, good news tears, or either may have no effect, 
usually the patient is confused, bewildered and disoriented, speech is incoherent and 
thought processes are retarded and ineffective. There is inability to grasp new 
material, and memory disturbances are common. The final outcome may be a 
permanent impairment of total personality. The psychotic lives in the world of reality 
but in his own private world. Customs and happenings of the real world have no 
meaning or significance for him, his behavior is impervious to outcome influences 
and attempts to hold his attention or to modify his thoughts by persuasion, reason or 
force are futile. 
Some of the examples of psychoses include schizophrenia and bipolar disorder 
etc. which have been subjects of psychogenetic studies and are mainly studied 
through adoption, family histories and twin studies. 
Twin and adoption studies indicate that genetic factors are involved in 
Schizophrenia. A large number of genomic studies have also been performed to locate 
schizophrenia gene. A number of chromosomal regions have been implicated; no 
schizophrenia gene has been conclusively identified. However, linkage to several 
chromosome regions has been replicated in muhiple proportions and specific genes in 
these regions are being studied. 
Some techniques like linlcage disequilibrium, candidate gene analysis have 
been identified. Promising associations between schizophrenia and several brain 
expressed genes whose product interact with glutamate receptor which include 
dysbindin (chromosome 6p), neureglin (chromosome 8p) and G72 (Chromosome 13q) 
were reported by Harold and Benjamin, 1995. 
Psychoneuroses: Psychoneuroses also known as neuroses are minor mental disorders 
characterized by inner struggles and discordant social relationships. Psychoneurotics 
are the individuals who "go to pieces" and easily confronted with a difficuh or trying 
situation and exhibit a variety of mental and physical symptoms that persists for 
several weeks and months. 
Psychoneurotic symptoms are anxiety, feeling of inner tension, restlessness, 
idea of inadequacy depressed spirits to concentrate or make decisions, memory 
disturbance, heightened irritability, morbid doubts, headaches, upset stomach, 
irrational fears, insomnia, obsessions, compulsions and inability to enjoy social 
relations. 
Physical symptoms which are essentially bodily concomitants of strong 
emotions and conflicts include loss of voluntary control over certain motor or sensory 
functions, shortness of breath, persistent tension, fatigue, headache, gastrointestinal 
disturbance, palpitation, cardiac irregularities, temperature imbalances, multiple 
aches, pains and loss of sensory and motor functions. 
Psychoneuroses are relatively mild personality disorders that distress and 
inconvenience the patient but neither these disrupt his social adjustments nor interfere 
with his everyday activities to the point of necessitating supervision or compulsory 
commitment to a mental hospital. His personality remains intact and his grasp of 
reality is not distorted. Psychoneurotic patients know what they are doing; they also 
have a clear understanding of their difficulties, can distinguish right from wrong and 
are legally responsible for their actions. Their behavior though frequently annoying is 
rarely offensive or a source of dangers to others, under great emotional stress, normal 
individuals frequently exhibit typical psychoneurotic symptoms but with two 
important modifications, namely their reactions are appropriate to the stimulating 
situation and are of short duration. 
A normal person who experiences a sense of emotional shock may be 
speechless or paralyzed for a few minutes, he may faint, feel weak or complains of 
irregular heart action or nausea soon, he regains control on himself and his symptoms 
disappear following a similar or milder emotional shock. On the other hand a 
psychoneurotic may suffer for months from loss of voice, paralyses, general 
exhaustion, cardiac instability etc. A normal individual may be best with temporary 
anxiety and a feeling of inferiority, but a psychotic may retain this attitude in 
exaggerated forms. Many normal individuals have a fear of germs and take reasonable 
precautions to avoid infection but unlike certain psychoneurotics they do not wash 
their hands a hundred times a day, wear gloves in handling money or sterilize their 
cooking utensils before each meal. 
The psychoneurotic disorders produce mild to moderate illness and are very 
most widespread amongst the mental disorders. So these are studied mostly by 
psychologists and psychiatrists but less researches are conducted on them by 
geneticists as there are no concrete genetic or cytogenetic evidences reported for these 
disorders and also due to the fact that most of those are not following the classical 
mendelian inheritance. Therefore these are categorized under the complex genetic 
disorders, perhaps inherited through polygenes or polyalleles. 
These complexes psychogenetic, disorders may involve the combined effect of 
mutations in multiple alleles/ genes but they are also reported to be influenced by a 
number of environmental stresses that generally control their penetrance and 
expressivity within a population 
Classification of psyclioneurotic disorders 
In 1952 the American psychiatric association committee on Nomenclature and 
statistics, published the first edition of DSM (DSM-I) i.e. Diagnostic and statistical 
manual).While DSM II was published in 1968. Since then four editions has already 
been published. 
The psychoneurotic disorder underwent significant diagnostic revision with 
the publication of DSM III (American psychiatric association 1980; Frances et al. 
1993, Zal 1988). As most recent family and twin studies of psychoneurotic have 
employed DSM III/DSM IIIR criteria (1987) changes in classification systems reflects 
the evolution and refinement of definitions and diagnostic criteria for these disorders. 
This is an ongoing process and other psychiatric nomenclature such as the 
International classificafion on diseases (lCD-9; ICD-10) applies a different 
classification system (Torgersen, 1986). The fourth edition of Diagnosfic and 
statistical manual of mental disorder (DSM-IV) published in 1994. [The latest 
criterion is DSM-V (but unpublished)]. The IV edition correlates with the 10^*^  
revision of World Health Organization's (WHO's) International Classification of 
disease and related health problem (ICD-10) developed in 1992. 
Basic features of DSM-IV 
DSM-IV attempts to describe what the manifestations of mental disorder are, 
specified diagnostic criteria are provided for each mental disorder. These criteria 
include a list of features that must be present for diagnosis to be made thus increasing 
the validity and reliability of the diagnostic process among clinicians. 
DSM-IV also systematically describes each disorder in terms of its associated 
features: specific age, culture, and gender related features; prevalence incidence and 
risk, course complications, predisposing factors, familial pattern and differential 
diagnosis. 
DSM-IV provides explicit rules to be used when information is insufficient 
(diagnosis to be deferred or provisional) or the patients clinical presentation and 
history do not met the full criteria of a prototypical category (an atypical, residual or 
not otherwise specified [NOS] type with in the general category. DSM-IV is a multi 
axial system of evaluation that evaluates the patients along several variables and 
contain five axes. Out of these. Axis I and Axis II deal with the entire classification of 
mental disorders-17 major classification and more than 300 specific disorders. 
Anxiety 
Psychoneurotic anxiety disorders are the most prevailing type of disorders. 
The term anxiety is usually defined as a diffuse vague, very unpleasant feeling of fear 
and apprehension. Freud (1895) understood anxiety as a manifestation of a 
physiologically induced tension state. Freud concluded that anxiety is a symptom of 
unresolved unconscious conflicts between the impulse of libidinal or aggressive 
gratification and the ego's recognition of the external danger that could result from 
that gratification. 
Some techniques like linicage disequilibrium, candidate gene analysis have 
been identified. Promising associations between schizophrenia and several brain 
expressed genes whose product interact with glutamate receptor which include 
dysbindin (chromosome 6p), neureglin (chromosome 8p) and G72 (Chromosome 13q) 
were reported by Harold and Benjamin, 1995. 
Psychoneuroses: Psychoncuwses also known as neuroses are minor mental disorders 
characterized by inner struggles and discordant social relationships. Psychoneurotics 
are the individuals who "go to pieces" and easily confronted with a difficult or trying 
situation and exhibit a variety of mental and physical symptoms that persists for 
several weeks and months. 
Psychoneurotic symptoms are anxiety, feeling of inner tension, restlessness, 
idea of inadequacy depressed spirits to concentrate or make decisions, memory 
disturbance, heightened irritability, morbid doubts, headaches, upset stomach, 
irrational fears, insomnia, obsessions, compulsions and inability to enjoy social 
relations. 
Physical symptoms which are essentially bodily concomitants of strong 
emotions and conflicts include loss of voluntary control over certain motor or sensory 
functions, shortness of breath, persistent tension, fatigue, headache, gastrointestinal 
disturbance, palpitation, cardiac irregularities, temperature imbalances, multiple 
aches, pains and loss of sensory and motor functions. 
Psychoneuroses are relatively mild personality disorders that distress and 
inconvenience the patient but neither these disrupt his social adjustments nor interfere 
with his everyday activities to the point of necessitating supervision or compulsory 
commitment to a mental hospital. His personality remains intact and his grasp of 
Mobilized by signal anxiety and acting according the pleasure principle, the 
ego uses various defenses to avoid the anxiety produced by both intra psychic conflict 
and potential external danger. The experience of anxiety is the result of a failure of the 
ego to use effective defenses, signal anxiety occurs outside awareness. Felt anxiety is 
consciously experience and can reach traumatic proportions. Freud description of 
traumatic anxiety closely correlates with the current definition of a panic attack. 
According to psychoanalytic theory, anxiety arises from a conflict between 
instinctual drive and internal inhibition. Real external danger evokes fear, which is 
distinct from anxiety. 
The cognitive theory of anxiety, represented by the work of Beck (1976) 
suggests that anxiety is a response to perceived danger consistent distortions in 
information processing lead to misperceiving danger and experiencing anxiety 
pathological anxiety is related selective information processing of a threat. Anxious 
patients also perceive their resources as inadequate to cope with threat. 
The most prevalent neurobiological model comes from the knowledge 
concerning the operation of Benzodiazepines, a group of drugs that are effective in 
treating anxiety. Hence abnormalities in brain have been suggested as possible 
biological mechanisms of anxiety. A receptor in the brain has been discovered that is 
linked to an inhibitory neurotransmitter called gamma amino butyric acid (GABA) 
which is stimulated by neural excitation anxiety. The benozodiazepines reduce 
anxiety by enhancing release of GABA, similarly drugs that block or inhibit the 
GABA system leads to an increase in anxiety (Inscll, 1986). 
Most anxiety disorders run in families structured diagnostic interviews 
conducted in family members of patients with GAD have confirmed that about 20 
percent of the relative suffers from GAD. 
Anxiety disorders are classified into five different types by DSM-IV 
(1994).The difference is in the cause that lead to anxiety marked by symptoms which 
are more or less common to all the types of disorders. 
(I) GAD 
(II) Phobia 
(III) PTSD 
(IV) OCD 
(V) Panic disorder 
The present study deals with the gender wise age of onset and possible mode 
of inheritance of two of these anxiety disorders i.e. OCD (obsessive compulsive 
disorder) and panic disorder (PD). 
Obsessive compulsive disorder 
Obsessive compulsive disorder is an anxiety disorder in which mind is flooded 
with persistent and uncontrollable thoughts or the individual is compelled to repeat 
certain acts again and again causing significant distress and interference with every 
day functioning. 
Obsessions are intrusive and recurring thoughts impulses and images that 
come unbidden to the mind and appears irrational uncontrollable to the individuals 
experiencing them, obsession have five distinguishable forms as: 
Obsessive doubts, 
Obsessive thinking, 
Obsessive impulses, 
Obsessive fears, 
Obsessive image. 
Compulsion: A compulsion is a repetitive behaviour that the person feels driven to 
perform in order to reduce distress or prevent some calamity from occurring. 
Compulsions have two distinguishable forms as 
Yielding compulsion and 
Controlling compulsion 
DSM-IV Diagnostic criteria for obsessive compulsive disorder 
(A) Either obsessions or compulsions 
Obsessions are defined by (1). (2), (3) and (4) 
(1). recurrent and persistent thoughts, impulses, or images that are experienced at 
some time during the disturbance as intrusive and inappropriate and that 
cause marked anxiety or distress. 
(2). the thoughts, impulses or images are not simply excessive worries about real 
life problems. 
(3). the person attempts to ignore or suppress such thoughts, impulses, or images 
or to neutralize them with some other thought or action. 
(4). the person recognizes that the obsessional thoughts, impulses, or images are 
a product of his or her own mind ( not imposed from without as in thought 
insertion) 
Compulsions are defined by (1) and (2) 
(I). Repetitive behaviours (e.g. hand washing, ordering and checking) or mental 
acts (e.g. Praying, counting, repeating words silently) that the person feels 
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driven to perform in response to an obsession or according to rule that must 
be applied rigidly. 
(2). The behaviours or mental acts are aimed at preventing or reducing distress 
or preventing some dreaded event or situations; however, these behaviours 
or mental acts either are not connected in a realistic way with that what they 
are designed to neutralize or prevent, or are dearly excessive. 
At some point during the course of the disorder the person has recognized that 
the obsessions or compulsions are excessive or unreasonable (This does not apply to 
children). 
At some point during the course of the disorder the person has recognized that 
the obsessions or compulsions are excessive or unreasonable. 
Note: This does not apply to children 
(C) The obsessions or compulsions cause marked distress; are time consuming 
(take more than an hour a day); or significantly interfere with the persons normal 
routine, occupational (or academic) functioning, or usual social activities or 
relationships. 
(D) If another axis 1 disorder is present, the content of the obsessions or compulsions 
is not restricted to it (eg. preoccupation with food in the presence of an eating 
disorder; hair pulling in the presence of trichotillomania; concern with appearance in 
the presence of body dysmorphic disorder; preoccupation with drugs in the presence 
of a substance use disorder; preoccupation with having a serious illness in the 
presence of hypochondriasis; preoccupation with sexual urges or fantasies in the 
presence of a paraphilia; or guilty ruminations in the presence of major depressive 
disorder. 
The disturbance is not due to the direct effects of a substance (e.g. a drug of 
abuse, a medication) or a general medical condition 
Panic disorder: It is a sudden and often inexplicable attack characterized by labored 
breathing, heart palpitation, chest pain, feeling of choking and smothering, nausea, 
dizziness, sweating, trembling and intense apprehension, terror and feeling of 
impeding doom, depersonalization and derealization, feeling of being outside one's 
body and of the world not being real or even feeling of dying. 
Some times panic attacks are associated with certain situation like car driving 
then they are called cued panic attacks and when they occur unexpectedly, in sleeping 
and relaxation they are called uncued panic attacks. 
It typically begins in early adulthood and its onset is associated with stressful 
life experiences (Pollard and Com 1989). 
DSM-IV criteria for panic attack 
Panic attack is a discrete period of intense fear or discomfort in which four (or 
more) of the following symptoms developed abruptly and reached a peak within 10 
minutes. 
Palpitation, pounding heart or accelerated heart rate. 
Sweating. 
Trembling or shaking. 
Sensation of shortness of breath or smothering. 
Feeling of choking. 
Chest pain or discomfort. 
Nausea or abdominal distress. 
Feeling dizzy, unsteady, lightheaded, or faint. 
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Derealization (feeling of unreality) or depersonalization (being detached from 
oneself. 
Fear of losing control or going crazy. 
Fear of dying 
Paresthesian (numbers or tingling sensations) 
Chill or hot flushes 
DSM-IV Diagnostic criteria for panic disorder with Agoraphobia 
(A) Both (1) and (2) 
(1) recurrent unexpected panic attacks. 
(2) at least one of the attacks has been followed by 1 month (or more) of the 
following. 
(a) persistent concern about having additional attacks 
(b) worry about the implications of the attack or its consequences (e.g. losing control, 
a heart attack, "going crazy"). 
(c) a significant change in behaviour related to the attacks. 
(B) The presence of agoraphobia. 
(C)The panic attacks are not due to the direct physiological effects of a substance (e.g. 
A drug of abuse, a medication or a general medical condition (e.g. Hyperthyroidism). 
(D) The panic attacks are not better accounted for by another mental disorder such as 
social phobia (e.g. On exposure to a feared social situations specific phobia (e.g. On 
exposure to a specific phobia situation) Obsessive Compulsive disorder (e.g. On 
exposure to dirt in some one with obsession about contamination), post traumatic 
stress disorder (e.g. In response to stimuli associated with a severe stressor ), or 
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separation anxiety disorder (e.g. in response to being away from home or close 
relatives) 
DSM-IV Diagnostic criteria for panic disorders witiiout Agoraphobia 
(A) Both (1) and (2) 
(1) recurrent unexpected panic attacks. 
(2) at least one of the attack has been followed by at least 1 month (or more) of the 
following. 
(a) persistent concern about having additional attacks. 
(b) worry about implication of the attack and it consequences (eg. losing control, 
having a heart attack, "going crazy") 
(c) a significant change in behaviour related to the attacks. 
(B) The absence of agoraphobia (A completed syndrome is a cluster of fears centering 
on public places i.e. fears of shopping encountering crowds and traveling etc.). 
(C) The panic attacks are not due to direct physiological effects of substance (e.g. a 
drug of abuse, a medication or a general medical condition (e.g. hyperthyroidism). 
(D) The panic attacks are not better accounted for by another mental disorder such as 
social phobia (e.g. On exposure to a feared social situations specific phobia (e.g. On 
exposure to a specific phobia situation) Obsessive Compulsive disorder (e.g. On 
exposure to dirt in some one with obsession about contamination), post traumatic 
stress disorder (e.g. In response to stimuli associated with a severe stressor ), or 
separation anxiety disorder (e.g. in response to being away from home or close 
relatives) 
The present study is based on the pedigree analysis for 3 to 4 generations and 
twin analysis. Various statistical methods are used i.e. chi-squaiQ, heritability, 
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concordance to prove the significance of data. The prevalence of the disorders in both 
the sexes is also studied. Another important aspect of the present work involves the 
study of comorbidity among anxiety disorders. 
OCD and Panic disorder are common psychiatric illness affecting a 
considerable fraction of population. Their complications include Agoraphobia, 
depressions, Generalized anxiety, Tic and Tourette disorder etc. which cause the 
personal pain and humiliations in the patient and a restricted life style after months or 
years of continuous attacks and the restricted life style caused by the typical 
avoidance behaviour. The sufferers of these disorders may become highly 
demoralized and depressed. There are missed days of work due to panic attacks and 
there may be unemployment due to partial or complete disability. There is increased 
risk of alcoholism and tragically one out of every fine untreated sufferer attempts to 
end his or her life. Coryell et .al. 1982; Weismarm et. al, 1989) 
Biological research is a reasonable strategy for understanding the causes of 
such diseases and because these disorders are also the sources of social morbidity, the 
causes of these could benefit individuals with these illnesses through more accurate 
diagnostic and effective treatment. Therefore in the present study attempts were made 
to find out the possible causes of these disorders (genetic and non genetic) with the 
help of pedigree analysis and twin studies in Northern Indian population. 
15 
Review of 
Literature 
REVIEW OF LITERATURE 
While interest in the heritability of psychoneurotic disorders has existed for a 
long as for .the other psychiatric disorders, research efforts by geneticists have been 
quite limited in contrast to the genetic researches into both mood disorders and 
psychoses, review of which can assemble a large body of research culminating in 
current efforts to scan the entire genome with the aim of identifying individual genes 
responsible for each of these disorders. 
However the psychoneurotic disorder like anxiety underwent significant 
diagnostic revision with the publication of DSM III (American Psychiatric 
Association. 1980; Frances et al .1993; Zal, 1988). 
The task of the present review is thus to assemble and integrate the literature 
relating to genetic research into two psychoneurotic disorders. These disorders 
comprises of, obsessive compulsive disorder and panic disorder. 
Anxiety disorder 
Anxiety both as symptom and as a syndrome is frequently reported by children 
and adolescents. Community based studies have found that anxiety disorders are to be 
one of the most prevalent psychiatric disorders (Kashani and Orvaschel 1990,1988). 
In one sample of 14-16 years old people the prevalence rate was 17.3%. All 
were showing a sufficient number of symptoms to meet criteria for an anxiety 
disorders (Kashani and Orvaschel, 1988). Other estimates of anxiety disorder 
prevalence include 8.9% of 7 to 11 years children in a pediatric primary case setting 
(Costello et al, 1988) and 10.4%of children aged 4 to 6 from Puerto Rican 
community sample (Bird et al, 1988). 
It has been established that anxiety disorders aggregate in families (Marks, 
1986). Weissman et al (1984) reported that the children of panic disorder probands to 
be are at an increased risk for anxiety disorders. The heritability estimates for a 
number of adults' anxiety disorders were reported by Kendler, et al (1986). 
The high prevalence rates of anxiety disorders in the first degree relatives of 
affected people as compared to controls, was determined 
A heritability of 0.43 was calculated from a family study by Tambs (1991). 
Two other population based samples on a combination family/Twin study, generated 
heritability estimates ranging from approximately 0.20 to 0.35 (Jardine et al, 1984; 
Tambs and Mourn, 1993) within 8 to 16 years old range. (Topolski et al, 1997) 
recently determined that the heritability in anxiety disorders ranged 0.23 to 0.45 for 
males and 0.42 to 0.57 for females. 
The majority of studies have been in agreement that there exists a genetic 
predisposition to anxiety at both clinical and subclinical levels (Jardine et al, 1984; 
Kendler et al, 1986, 1992). The family studies demonstrate the possibility of genetic 
transmission but environmental exposure tends to vary with degree of genetic 
similarity. 
In a review of five population studies conducted in the United Kingdom and 
Sweden prior to the development of any comprehensive specific criteria it was found 
that anxiety states were fairly common (about 2% to 4.7%) and more prevalent in 
women as compared to men between 16 to 40 years of age. In a separate 
epidemiological review nine additional studies of anxiety states showed rates in the 
range reported above and also showed that rates were higher in women than in men. 
17 
These epidemiological studies are very informative because they gather data 
from large number of subjects, statistical techniques and survey community samples 
of patients who are not under treatment. The study of large number of samples allows 
comparison across relevant groups on the basis of differences. 
Obsessive Compulsive disorder 
Obsessive Compulsive disorder is a psychiatric disorder characterized by 
intrusive, unwanted thoughts, fears and images (obsession) on the one hand and / or 
repetitive ritualized behaviour or mental acts (compulsion) on the other hand 
(American Psychiatric Association, 1994). Compulsions are usually performed to 
relieve the anxiety and/or distress caused by the obsession. The most frequent types of 
obsessions are fear of contamination, pathological doubts, somatic obsession, and 
need of symmetry sexual and aggressive obsessions. Well known compulsions are 
checking, washing, counting, symmetry/precision and hoarding. The life time 
prevalence rate of OCD is estimated between 0.7% &2.5% (Horwarth and Weissman, 
2000) 
In psychoanalytic theory obsessions and compulsions are viewed as similar 
resulting from instructional forces, sexual or aggressive, that are not under control 
because of overly harsh toilet training. 
Obsessive Compulsive disorder with framework of the theory that pathology 
results when children are kept from developing a sense of competence by their dotting 
or excessive dominating parents, saddled with inferiority complex, people may 
unconsciously adopt compulsive rituals in order to carve out a domain in which they 
exert control and can feel proficient. 
Behavioral theories of Obsessive Compulsive disorder: Behavioural theory 
accounts of obsessions and compulsions (Meyer and Chessner, 1970) consider the 
disorder to be learned behaviours reinforced by their consequences, one set of 
consequences is the reduction of fear. Compulsive haijd washing is viewed as an 
operant escape response that reduces an obsessional preoccupation with 
contamination by dirt or germs. Similarly, compulsive checking may reduce anxiety 
about whatever disaster the patient would anticipate were the checking ritual not 
completed. (Horowitz, 1975 :Rachman and Hodgon (1980) reported that patients with 
cleaning compulsion were more often able to lessen than patients with a checking 
compulsion. Furthermore the reduction of anxiety can not account for obsessions. 
Indeed, the obsessions of Obsessive Compulsive patients usually make them anxious 
(Rabavilas and Boulogouris, 1974). Much as do the somewhat similar intrusive 
thoughts of normal subjects about stressful stimuli, such as scary movie (Horowitz, 
1975) showed that most people occasionally experience unwanted ideas that are 
similar in context to obsessions, among normal individuals, the thoughts may be 
particularly salient and elicits great concern. The obsessive person may then begin to 
try to actively suppress these troubling thoughts with unfortunate consequences. 
Wegner et al. (1987) studied what happens when people are asked to suppress 
a thought, trying to inhibit a thought may therefore have paradoxical effect of 
inducing preoccupation with it. Furthermore, attempts to suppress unpleasant thoughts 
are typically associated with intense emotional stress, resulting in a strong link 
between suppressed thoughts and emotions. After many attempts at suppress in a 
strong emotion may lead to the return of the thought accompanied by an increase in 
negative mood (Wenzlaff ^r al., 1991), the result would be an increase in anxiety. 
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Cognitive views of Obsessive Compulsive disorder 
Carr (1974) proposes that Obsessive Compulsive individuals when in a 
situation that has a potentially undesirable or harmful outcome overestimate the 
likelihood that the harmful outcome, will occur. This cognitive set according to Carr 
(1974) necessitates avoiding the sources of threat and there increase likelihood of 
Obsessive Compulsive disorder. 
Biological factors 
Encephalitis, head injuries and brain tumors have been associated with the 
development of Obsessive Compulsive disorder (Jenike, 1986), Neurochemicaly 
interest has focused on Serotonin, Clomipramine, Fluoxetine, Tricyclic 
antidepressants that block the reuptake of Serotonin (Pigott et al. 1990). Furthermore 
patients with high pretest levels of Serotonin or its major metabolite improves more 
when treated with a serotonin reuptake blocker and the extent to which these drugs 
reduce levels of Serotonin correlates with their clinical effectiveness. (Lesch et 
alA99\). Similarly the drugs which can stimulate Serotonin receptors indicate that 
they can exacerbate the symptoms of OCD (Hollander et al. 1992; Zohar et al. 1988). 
Family studies 
The family study of OCD shows that OCD is familial. The familial nature of 
Obsessive Compulsive disorder has been observed since 1930s. The OCD generally 
fotmd rates in first degree relatives in excess then expected prevalence rate in the 
population (Mackinnon and Mitchel, 1994). Five studies have employed DSM III or 
Research diagnostic criteria (RDC) for diagnosis of these studies by Insell et al. 
(1983) and Rasmussen and Tsuang (1986) they both share the same methodological 
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limitations as earlier investigations while the prevalence of 7% found by Rasmussen 
and Tsuang (1986) is consistent with the earlier studies, Insell et al. (1983) failure to 
find any cases of OCD in parents of their parents may reflect their small sample size 
or the use of the family history method, while no control group was used, the finding 
of case rates of 25% in fathers and 9% in mothers of probands. The study is strongly 
suggestive of familiality by Lenane et al. (1990). 
The study of Black et al, (1992) lacks many of the limitations of early 
investigations, the family study method was used with DSM-III diagnose made using 
the DIS (Robins and Reiger 1991) unlike previous studies (Black et al, 1992) 
presented corrected risk of the disorders. The risk of 2.6% in 120 first degree relatives 
of their 32 probands was not significantly higher than for the relatives of their controls 
(2.4%)). The risk of symptoms not reaching criteria (sub syndromal OCD) amongst 
relatives of proband was higher than for controls (18%) vs 12.9%o). However the risk 
of anxiety disorders was significantly higher in probands compared to control 
relafives (30.8%o vs 17.8). Young et al. (1971) calculated the heritability of eight 
obsession related items from the middle sex hospital questionnaire as 0.43 on a 
sample of 32 twins. The similar heritabilities from the trait and symptom scales of the 
Brief Leyton obsessional Inventory as the result of multivariate genetic analysis of 
these two scales are 0.47 and 0.44; it proved that the genetic transmission of obsessive 
tendencies involved a general neurotic tendency as well as specific obsessional 
genetic factors. The early family studies of the disorder comparable to the 
classification of OCD generally found rates in first degree relatives in excess than the 
expected rate in population (Mackinnon and Mitchell 1994). Additional support for 
the hypothesis that genetic factors are important in the transmission and expression of 
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some forms of obsessive compulsive disorder comes from twin and family studies of 
Gilles de La Tourette's syndrome and the finding of high rates of obsessive 
compulsive symptoms among Tourette's disorder families. A family study of 
obsessive compulsive disorder performed by Pauls et al (1995) showing its genetic 
basis. Recent controlled family studies using adult probands have found that the life 
time prevalence of OCD is significantly higher in cases compared with control 
relatives and an early age of onset of obsessive compulsive symptoms in case proband 
is strongly related to a more familial form of the disorder (Paul et al. 1995; Nestadt et 
al. 2000). 
A family study of obsessive compulsive disorder suggest that the life time 
prevalence of definite OCD was significantly higher in case than control first degree 
relatives (22.5% vs. 2.6%, P<0.05) compared to controls case, first degrees relatives 
also had significantly higher lifetime rates of obsession and compulsion, however no 
significant difference between case and control second degree relatives in lifetime 
rates of OCD. The life time prevalence of definite OCD was significantly higher in 
case of first degree relatives with a history of tics than in case of first degree relatives 
without a tic history (57.1% vs. 20.9%) at P<0.01. the result provide further evidence 
that early onset OCD is highly familial and two clinical variables are associated with 
its familial aggregation by Hanna et al. (2004). Complex segregation analysis of 
obsessive compulsive disorder in families with pediatric probands was studied to 
asses the mode of inheritance for OCD in families through pediatric probands. 52 
families (35 case 217 controls) were used in the mean ages of 10 to 17, the most 
dominant suitable fitted model was the dominant Mendelian model. The result 
provided evidence for a major susceptibility locus in segregating within proportion of 
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families with OCD ascertained through pediatric probands by Hanna et al (2005). 
Genome wide linkage analysis of families with OCD ascertained through pediatric 
probands. The goal of this study is to identify chromosomal and regions likely to 
contain susceptibility alleles for early onset OCD. A genome scan was done in 56 
individuals from seven families ascertained through pediatric probands, the maximum 
multipoint Lodscore with a domint model was 2.25 on 9p however with fine mapping 
and additional subject, that LOD score decreased to maximum multipoint. LOD score 
with recessive model was 1.40 on 6p, the result provided suggestive evidence for 
linkage on 9p by Hanna et al. 2002. A COMT like that of MAO-A in panic disorder 
play a major role in the etiology of the OCD. (Hamilton et al. 2002; Karayiorgou et 
al 1999., Oharae/a/. 1998). 
The Serotonin IB (5 HT-IB) receptor in OCD was established by Dibella et 
al 2002;M}xndoetal 2000. 
Heritability of Obsessive Compulsive symptoms has been studied and it was 
found that the contamination dimension of OCD was found to be more affected 
/influenced by OCD. In addition we found evidence for specific genetic and 
environmental factors underlying contamination dimension by Van Groothest et al, 
(2007). 
Significant linkage to compulsive hoarding on chromosome 14 in families 
with OCD was found by Samuels et al. (2006). Genetic and environmental influence 
on obsessive compulsive symptoms was studied same genetic risk and the obtained 
for the genetic OC behavior were expressed in men and women. Depending on the 
choice of fit index we found small (39% for men and 50% for women), or no sex 
differences (47% for both men & women) in heritability. The remaining variance 
23 
liability was due to individual-specific environment and the conclusion drawn fi-om 
the above afialysis is that OC behavior showed a moderate heritability by Van 
Grootheest et al. (2007). 
The genetic evidence for OCD is obtained from the findings of Miguel et al, 
2006; Arnold et al, 2006 establishes a link between Glutamate transporter gene 
SLCIAI associated with OCD. Various other candidate gene analysis performed are 
not yet associated with other linkage regions except in case of the glutamate gene 
SLCIAI in 9P24. A review study on genetics of Obsessive Compulsive disorder was 
done by Pauls 2008., Kim and Kim 2006; Pato et al. 2002; Wolff e? al. 2000; Grados 
et al. 2003 and Murphy et al. 2006. 
The previous studies clearly indicate that there found a strong comorbidity of 
OCD with Tourettes disorder and it was found that the rate of OCD among first 
degree relatives was significantly increased over estimated from adoptive reladves. 
The rates of TS, OCD and chronic multiple Tics (CMT) were virtually the same in 
families as compared with families of proband without OCD (TS-OCD) this 
suggested that some forms of OCD may be responsible for TS/CMT by Pauls et al, 
1986;Nestadt et al. 2000; Reddy et al 2001. 
A family study of OCD was performed by Pauls and Alsobrook (1995, 1999) 
suggested that Subthreshold OCD was significantly greater among relatives (10.3% 
and 7.9% respectively) than among the comparison subjects (19% & 20% 
respectively) a heterogeneous disorder; some cases are familial and unrelated to tics 
and some cases are unfamilial by Pauls et al., (1995) and Grados et al. (2001). A 
family study of clinical subtypes performed by Bhattacharya et al. (2005). 
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A family study of Gilles de la Tourettes Syndrome suggested that the rates of 
TS, CT (chronic tics) and OCD in the total sample of biologically unrelated 
individuals is greater than in the relatives of control. In addition, the morbid risk of 
TS, OCD & CT were not significant as compared to relatives of proband without 
OCD. These finding provides further evidence that OCD is etiological disorder (Pauls 
et al.A99\). Genome wide scan of hoarding in Gilles de la Tourettes was conducted 
and result suggests that joint effects of specific loci on 5q and 4q by HepingZhang et 
al. (2002). Mu Opioid receptor gene as a candidate gene for OCD with or without 
Tics (Urraca et al. 2004). 
Twin studies 
Obsessive and compulsive symptoms in a sample of female twins were studied 
by Jonnal et al. (2000). Report of concordance for OCD in twins have largely been 
confined to a series of case studies of concordant MZ pairs (Marks et al. 1969) 
calculated the chance of finding a concordant MZ twin pair as 1 in 6-800 Twin studies 
of clinical defined OCD have principally comprised individual case reports or very 
small number (Carey and Gottesmann, 1981). Multivariate analysis has provided a 
heritability estimate of 42% for obsessional symptoms (Clifford et al. 1984). Even 
though total numbers are small and doubts must remain about ascertainment bias and 
diagnostic validity the likelihood of familial aggregation and high concordance in MZ 
than DZ twins suggest that genetic factors are involved in this disorder. An FMRI 
Study in MZ twins discordant for Obsessive Compulsive symptoms was done for 
examining neurobiological changes underlying Obsessive Compulsive symptoms 
(OCS) we examined intra pair difference in behaviour and FMRI brain activation in 
MZ twins discordant for showed significantly decreased brain activation during 
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planning in dorsolaterals, prefrontal cortex, thalamus pulvinar and inferior parietal 
cortex. These findings suggest that neurobiological mechanism underlying OCS of 
environmental origin partly overlap with neurobiological changes in patients with 
OCD where the disorder is likely caused by a combination of genetic and 
environmental influence by Denbraber et al. (2008). Environmental factors in causing 
obsessive compulsive disorder is evident from discordant and concordant MZ twins 
and the study reports on both unique and shared environmental factors associated with 
OC symptomotology by Cath et aL{ 2008). 
A review of the twin study was conducted by Van Grootheest et al, 2005; 
Bolton et al, 2007 and the result obtained showed OC symptoms ranging from 27% 
to 47%. Genetic and environmental contributions underlying stability in childhood 
obsessive compulsive behaviour is studied by Van Grootheest et al., 2007a; Grisham 
et al., 2008 and the conclusion drawn was that OC behaviour is moderately stable in 
childhood and stability is influenced by genetic, shared and non shared envirormiental 
factors. Early versus late onset of OCD was studied by Hemmings et al., (2004). 
Other studies 
Segregation analyses have provided evidence for a single major locus in OCD 
without establishing a mode of inheritance (Nicolini et al, 1999;Alsobrook et al, 
2000b). There is a substantial evidence for a genie contribution to the etiology of 
OCD (Hettema et al 2001) and the genome wide linkage analysis of families of OCD 
was done by Hanna et a/. (2002). 
The familial relationship between OCD and obsessive compulsive study 
investigates the relationship of OCD to possible somatoform disorder like body 
dysmorphic disorder (BDD), pathologic grooming condition (nail bitting, skin 
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picking, trichotillomamis, pathologic gambling, and pyromaniac by Bienvenu et al. 
(2000). A family study of OCD was studied and the life time prevalence rate as 
compared with control relatives (11.7% vs. 2.7%) (P<0.01) and it was concluded that 
OCD is a familial disorder by Nestadt et a/, ,(2000). Association between COMT 
locus and OCD in females is studied and the findings indicate that CMT may 
etiologically relevant to OCD in a gender studies. 
Association analysis of COMT, Serotonin transporter (5-HTT) and Serotonin 
2 A receptor (5 HT2A) gene polymorphism with OCD by Meiralima et al.{2004). 
Genome wide linkage scan of families for obsessive compulsive disorder an evidence 
for susceptibility loci on chromosome 3p, 7p, Iq, 15q and 6q by Shugart et al.{ 
2006). Various replication studies performed by Willour et al{ 2004) give support 
evidence for linkage 9p24 in OCD. The studies suggests that there is also an evidence 
of Gamma amino butyric acid type B receptor 1 (Gabbri) gene as a susceptibility 
factor in OCD by Zai et al.{ 2005). There is a also an evidence for a susceptibility 
locus on chromosome 10 pi5 in early onset obsessive compulsive disorder by Hanna 
t'/o/.,(2007). 
There found a significant linkage between OCD and a novel polymorphism 
adjacent to the estrogen response element (ERE6) upstream from the COMT gene by 
Kinnearc et al, (2001). 
There is a very strong evidence for potential relationship between SLCIAI and 
a putative genetic linkage region on chromosome 14q to OCD and compulsive 
hoarding by Liang et al, 2008; Samuels et al, 2006. 
The association between Serotonin transporter gene polymorphism and OCD 
is studied by Lin (2007) Frisch et al, (2000) Billet et al, (1998) Meiralima et al. 
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(2004) Hemmings et al, (2003) Beng et al, (1999) Deny el at, (2006) Frisch et al, 
(2000) Bigley et al ,(2007) Dolengervich et a-/,(2007).Lack of evidence for 
association between Serotonin transporter gene and OCD by Chabane et al, (2004) 
Walitza et al, (2004). 
Association testing of positional and functional candidate gene 
SLCIAl/EAACI in early onset Obsessive compulsive disorder. Dickel et al 2006; 
Wendland et al 2007; Stewart et al, 2007 
Meta-analysis of the association between Catecholamine-o-methyl-transferase 
gene and obsessive compulsive disorder by Azzam and Mathews(2003). 
Complex Segregation analysis of OCD was studied by Cavallini et al, (1999); 
Hanna et al, (2005) additional evidence that genetic variation in MAO-Agene 
supports a gender subtype in OCD by Camarena et al (2001) Association studies of a 
giutamate(NMDA) subunit receptor gene (GRIN2B) with OCD by Arnold et 
a/. (2004). Mu Opinoid recepter gene is a candidate gene for the study A genetic 
family based association study of 0LIG2 in OCD by Stewart et al, (2007). Extensive 
genotyping of BDNF and NTRK2 genes define protective haplotype against obsessive 
compulsive disorder by Alonso et al, (2008). 
Panic disorder 
Panic disorder is characterized by a sudden and often inexplicable attack of a 
host of symptoms labored breathing, heart palpitation, chest pain feeling of choking 
and smothering, nausea, dizziness, sweating and trembling, and intense apprehension, 
terror and feeling of impending doom, depersonalization and derealization, feelings of 
being outside one's body and of world's not being real and fears of losing control, of 
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going crazy, or even of dying may beset and over whelming the patient. Panic attacks 
occur often frequently perhaps once weekly or more often. 
Epidemiology 
The rate of panic disorder is about 0.1% for men and slightly over 1% for 
women (Myers et al. 1984). It typically begins in early adulthood, and its onset is 
associated with stressful life experiences (Pollard and Com, 1989). 
The rates of pure panic disorder without agoraphobia symptoms are about 
equal in men and women but for panic disorder with agoraphobia women out number 
men by 4 to I.Harold and Bejanun, (1995) 
Over 80 percent of patients diagnosed as having one or the other anxiety 
disorder also experiences panic attacks although not with the frequently that justifies a 
diagnoses of panic disorder (Barlow, 1985). Coexistence of panic disorder and major 
depression is also common (Breier et al., 1984) as is comorbidity between panic and 
generalized anxiety disorder (Sanderson et al. 1990) alcoholism, personality disorders 
and suicide (Johnson, et al. 1990). Comorbidity is associated with poor outcomes . 
Etiology of panic disorder 
The principle psychological theory of panic disorder and its association with 
agoraphobia is the fear of fear hypothesis (Goldstein and Chambless, 1978). The 
theory suggests that agoraphobia is not a fear of public places per se but a fear of 
having panic attack in public. Panic disorder patients fear their own fear so actually is 
that they misinterpret physiological sensation (Clarks, 1986). They ruminate about 
serious illness, both physical and mental (Hibbert, 1984). In this over concern they 
may amplify slight physical sensations into signs of impeding disaster, which could 
then spiral into full blown panic. 
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Physiological causes 
Another line of biological enquiry has focussed on a number of experimental 
manipulation that can induce panic attacks one approach proposes that panic attacks 
are linked to hyperventilation or overbreathing (Ley, 1987). Hyperventilation may 
activate the autonomic nervous system, thus leading to familiar somatic aspects of 
panic episodes. Lacetate (a product of muscular exertion) can produce panic and its 
level may become elevated in patients with panic disorder because of chronic 
hyperventilation. The data indicating that various biological challenges (eg. Carbon 
dioxide hyperventilation) can produce panic attack (Davidson and Neale, 1996). 
Further evidences suggests physiological cause for a proportion of diagnosed cases 
specifically a cardiac malfunction, mitral valve prolapse (MvP) can produce 
symptoms very similar to those of a panic attack. It has been hypothesized that some 
individuals with Mvp syndrome become alarmed at their sensation of heart 
populations and thereby contribute to their escalation. They consider palpitation a 
heart attack. Indeed this physical problem is very frequent in patients diagnosed as 
having panic disorder (Crowe et al., 1980). 
Family Studies 
Panic disorder (anxiety neurosis) is a familial disease. However, little work 
has done to elucidate the mechanism for the transmission of the disorder. Six family 
studies also showed high prevalence of the trait in relatives of probands (Me Iiines, 
1937; Brown, 1942; Cohen et al.,. 1961; Noyes et al, 1978; Pauls et al, 1979; Crowe 
et al, 1980). Five of these are family history studies which reported morbidity risks 
ranging from about 15% to 20% (Mc Innes 1937; Brown 1942; Cohen et al, 1961 and 
Noyes et al, 1978) for first degree relatives to 9.5% for second degree relatives (Pauls 
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et al... 1979; Crowe et al, 1980) reported an even higher morbidity risk of 41% for 
first degree relatives who had been personally interviewed. Using these morbidity 
risks it was suggested that the mode of transmission resembled that of dominant gene 
with incomplete penetrance (Cohen et al, 1961; Pauls et al., 1979). Further support 
for this hypothesis was provided by Paul et al., (1979) they found a pattern in the 
pedigrees suggesting an autonomal dominant gene. Further strong evidence for the 
validity of panic disorder has come from psychiatric genetic investigations which 
have consistently suggested that panic disorder or panic like syndromes strongly 
aggreates in families (Crowe et al., 1980; Crowe et al, 1990; Crawford, et al. 1995). 
A segregation analysis of 19 pedigrees ascertained through a panic disorder proband 
found that the best fitting model suggested a highly penetrant autosomal dominant 
gene for panic disorder (Pauls et al. 1980). Based on these findings, linkage studies of 
this disorder have been undertaken (Crowe et al., 1987; 1990; Smoller and Tsuang, 
1998).The existence of a strong familial loading for panic disorder has been 
repeatedly reported (Weissman, 1993) and some studies suggest that subjects with 
sporadic panic attacks who do not meet DSM criteria, for panic disorder share many 
demographic, clinical and epidemiological characteristics with panic patients (Norton 
et al., 1985) and react like panic patients to provoking procedures (Pema et al., 1995). 
Noyes et al. (1986) reported a high prevalence of subjects with sporadic panic attacks 
in families of panic patients than in families of patients with generalized anxiety 
disorder and reported a prevalence of panic disorder in the families of subject with 
sporadic panic attack similar to the one found in panic disorder patients and higher 
than that in families of healthy controls (Pema et al, 1995). 
Twin Studies 
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The twin study of panic disorder were performed by Torgersen 1983a; Skre et 
al, 1993; Kendler et al, 1993). Some twin studies examined panic attacks in the 
context of the genetics of neurosis (Mc. Kinnon et al, 1990; Andrews et al, 1990a). 
Family and twin studies are compatible with a genetic etiology (Weissman et al, 
1993; Kendler et al, 2001; Tsuang et al ,2004) found odd ratios for panic disorder in 
first degree relatives that ranged from 9.4 to 20.8 depending on whether the panic 
disorder is present in the proband and/or the relatives was uncomplicated or 
complicated with major depressive disorder. Other family studies have found an 
increased familial risk. Although the relatively small size effect in these studies is 
more consistent with oligogenic inheritance than a major susceptibility locus, 
segregation analysis have been compatible with a mendelian vulnerability locus 
suggesting that liability genes may be identifiable through linkage studies (Viewland 
etal, 1993; 1996;Cavallini e/a/., 1999). 
A genetic contribution to the pathogenesis of PD has been demonstrated by 
clinical genetic studies. Molecular genetic studies have focused on analysis of 
candidate genes suggested by the molecular mechanisms, the MAO-A gene on 
chromosome is a prime candidate gene, and the polymorphism of MAO-A gene is 
studied in the PD female patients and an elevation in the MAO-A gene in female 
patients indicated as a risk factor for PD in female pafients (Sand et. al 2006). The 
influence of genetic factors on liability to the disease has been the object of several 
linkage and association studies and suggest an oligo or polygenic rather than a 
monogenic mode of inheritance. Recently an excess of high activity MAO (MAO-A) 
gene promoter alleles was found in female patients with PD, the analysis of possible 
synergistic effects of MAO-A gene promoter was studied, suggesting that observed 
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increase of genetic liability by the long MAO-A gene promoter is not modified by the 
5-HTT gene promoter polymorphism (Tadic et al. 2000). 
Further researches conducted indicate that MAO gene variant was found to be 
associated with GAD and not with Panic disorder or major depression. This study was 
conducted to detect a possible association of 1941 a single nucleotide polymorphism 
(SNP) in the MAO-A gene with GAD, PD or MD, no association was observed in 
MD or PD ( Maron et al, 2003). Genetic regulation of the function of Serotonin (5-
HT) may be important for the neurobiology of Panic disorder the polymorphism of 
interest included those of 5-HT transporter (5HTTLPR) and monoamine oxidase A 
(MAO-A promoter region) genes. The result shows significant associations between 
certain genotypes and panic rates in females and not in males, specifically there was a 
significantly lower rate of CCK induced panic attacks in female subjects who MAO-A 
longer alleles or 5HTTLRP shorter allelic variables. These studies suggests that 
functional genetic polymorphism of the 5-HT system may influence the vulnerability 
to panic attacks and provide an evidence for the inhibitory function of 5HT in the 
neuronal circuitry of panic (Gelemter et al, 2004). 
Linkage Genome scan for loci predisposing to PD or agoraphobia conducted 
by Ebihara et a/. (2001) suggested that Multipoint lod score and NPL analysis were 
completed using GENE HUNTER2, and for PD, two genomic regions meet criteria 
for suggestive linkage (CCK) neurotransmitter system in the neurobiology of PD. PD 
Patients show an enhanced sensitivity to CCK-4 and exhibit lower CSF and 
lymphocyte CCK concentration as compared to healthy control. Further analysis of 
CCK system indicates that CCK-B receptor gene variant may contribute to the 
neurobiology of PD, Miyasaka et a/.(1999).Further evidences also shows that CCK-A 
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gene like that of CCK-B plays a very important role in the neurobiology of Panic 
disorder (Wang et al, 2004; Hansen et al, 2004; Kato et al., 2003). Further a possible 
association of CCK promoter polymorphism. (CCK-36CT) was found with PD and 
'T' allele was found in 59% of 22 persons with panic attacks but not with panic 
criteria for panic disorder, however due to inconsistencies of the result an association 
considered established put if provisional association can be replicated, the findings are 
consistent with CCK (-36--> T) being a disease susceptibility disease epistatically 
(HattorieM/.,1998). 
One of these regions is on chromosome 1 (Lod score= 2.04) this region 
coincide with a region that generated a Lod score of 1.1 in a previous genome scan by 
Crowe et. al.(2001). While for agoraphobia the most promising potential linkage was 
on chromosome 3 (NPL score= 2.75, P= 0.005). Thus the conclusion drawn suggests 
that PD and agoraphobia are complex traits that share some but not all of their 
susceptibility loci. Transcription at activities of cholecystokinin promoter haplotypes 
and their relevance to PD susceptibility was studied by Hattori et al., (2003). 
The present study examined the transcriptional activity of CCK promoter 
construct containing the STR and downstream 188A/G variation. 
The haplotypes composed of the class of STR activity - 188G was 
significantly less frequent in PD acting as a protective factor against panic by 
reducing the expression of anxiogenic CCK. 
The identification of a compound short tendem repeat stretch in the 5' 
upstream region of CCK is associated with panic disorder is a very important study 
conducted by Kennedy et al., (2001). 
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There is evidence for the role of Cholecystokinin association of an exonic 
LDHA polymorphism with altered respiratory response in probands is at high risk for 
PD. Crowe et al. (2003) suggested that LDHA polymorphism may contribute to the 
variability of CO2 respiratory challenge. Genetic evidence for a panic disorder 
syndrome mapping to chromosome 13q the result of this hypothesis suggested that 
there are genes on chromosome 13q and possibly on chromosome 22 as well, that 
influence the susceptibility towards a number of problems that includes PD, 
pleiatropic syndromes, bladder problems, severe headaches, MvP, and thyroid 
conditions by Smoller et al. (2003). Association analysis of the functional Alalll Glu 
polymorphism of the glyoxalase gene in Panic disorder plays a major role in the 
pathogenesis of PD (Schumacher et al, 2006). 
Association studies of choleycystokinin B receptor (CCKBR) and A2a 
adenosine receptor (A2aAR) plays a role in the etiology of panic disorder. However 
this hypothesis was discarded as no evidences were found (Lam P et al, 2001; 
Hamilton et al., 2005). Data from clinical and behavioral pharmacological studies 
have implicated adenosine in anxiety behaviours while genetic studies have suggested 
that adenosine receptors may be associated with PD. Analysis carried out by 
broadening the panic disorder phenotype to include agoraphobia continued to support 
linkage to adenosine 2A receptor (AD0RA2A) the findings further support a 
susceptibility locus for PD and possibly, including agoraphobia either within the 
AD0RA2A gene or in a nearby region of chromosome 22 and serve as the first 
successful candidate gene replication study in panic disorder by Deckert et A/.,(2004). 
The association study of A12A2a adenosine receptor genes in panic disorder 
suggested that A2a gene (A2AR) or a locus in linkage disequilibrium with it complies 
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susceptibility to PD by Olsson et al, (1998). There is also found an association of 
angiotensin related genes in the etiology of panic disorder in men by Shimizu et al. 
(2004). however such findings were not replicated and is rejected by the study that 
ACEI/D gene polymorphism is not directly associated with PD by Hamilton et 
fl/(2004). Association studies of the CT repeat polymorphism in the 5' upstream 
region of choleycystokinin B receptor gene with PD has been found by Hosing et al 
(2001). Further analysis of CCK polymorphism in transition from C to T 
polymorphism does not play a direct role in the pathogenesis of either alcoholism or 
PD and that a putative association to these disorders is likely to be the resuh of co-
segregation with a linked mutation (Hamilton et al, 2000). certain other studies 
establishes no association or linkage between polymorphisms in the genes encoding 
choleycystokinin, Choleycystokin B receptor and panic disorder by Isek et al., (2001). 
The role of COMT polymorphism in PD was studied and the result suggests that half 
COMT 1/1 genotypes is associated with PD and the genetic variant of COMT enzyme 
may be related to the clinical severity and treatment response to paroxetine in PD 
(Woo et al ,2004). Further the polymorphism was studied in COMT gene the results 
were consistent with the previous findings. The L/L genotypes of COMT gene may be 
related to the development and treatment outcome PD in some patients by Hamilton et 
a/., (2002). 
Further, studies establish a susceptibility locus for PD near COMT gene on 
chromosome. 22 by Rothe et al., (2002). The associations of Val 158 Met Catechol 0-
methytransferase genetic polymorphism has been established with PD, the results of 
the above finding, support the hypothesis that the Valine allele of Val 158 Met COMT 
polymorphism or a nearby locus is involved in the etiopathogenesis of panic disorder 
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females by Olsson et al, (2006); Domschke et al, (2005); Rotondo et a/. ,(2004). 
Study of CatecholO-methyltransferase. Serotonin transporter, and tryptophan 
hydroxylase gene polymorphism in bipolar disorder with or without the comorbid 
diagnosis indicated that comorbid panic disorder identifies a genetic substype of 
bipolar disorder and suggest a role for COMT and 5-HTT in vulnerability to these 
disorders by Leyggraf el al, (2002), there is also an association between Panic 
disorder and polymorphism in the female hormones like progesterone and the finding 
concludes that G 331A polymorphism in the progesterone receptor gene may 
influences the risk for panic disorder in women by Philbert et al, (2004). 
Clinical and animal studies suggest a role for pathways regulated by cyclic-
AMP in anxiety. The linkage findings on chromosome 10 and a recently published 
genefic association study by Domeschke (2003) suggest that CAMP responsive 
element modulator (CREM) may be involved in PD. Thus the findings provide little 
additional locus for PD either with in the CREM gene or in a nearby region of 
Chromosome 10 pll by Lindberg et al.,(2004). Further study of polymorphism 
suggested that there is lack of association between 399C>T polymorphism and is not 
involved in the efiology of Panic disorder (Martinez-Barrondo et al., 2006). The aim 
of this study is to investigate the association between a polioprotein E (APOE) and 
PD, however such findings are discarded by Shimizu et al. ,(2006). Further studies on 
panic disorder with brain derived neurotrophic factor (BDNF) gene polymorphism 
and PD indicate that the BDNF gene polymorphism are not associated with PD (Lam 
F.etal, 2005). 
Association studies of 90 candidate gene polymorphism suggested that genetic 
variants of several candidate genes of neurotransmitter system, may contribute to the 
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susceptibility to PD, by Inada et a/. ,(2005). Positive association also found between 
panic disorder and polymorphism of serotonin 2A receptor gene, the searching for a 
genetic association of PD with Serotonin lA (HTRIA), 2A (HTR2A) 2C (HTR2C) 
receptor indicate that the frequency of Msp A2 allele of HTR2A was higher, thus 
suggesting that not all but, HTR2A plays an important role by Fehr el al, (2003). 
There was also found an evidence for linkage on chromosome 7 for PD by 
Thorgeirrsson et fl/.(2003), while some scientists linked panic disorder with 
chromosome 9q (Wang et al, 2003), however replication studies will not find the 
same resuh i.e., linkage on 9q (Domeschke et al, (2006). 
The studies by Zhu et al, (2003) suggested that CAMP responsive elements 
modulator CREM is not a major susceptibility factor for PD. However the other fails 
to identify the interstitial sublicator of 15q24-26 (Dup25) in a Spanish population as 
was previously observed (Schumacher et al, 2004; Gratacos et al, 2003). There is 
evidence suggesting that variation in the peripheral benzodiazepine receptor (PBR) 
gene influences susceptibility to panic disorder (Sand et al, 2006) to investigate the 
role of brain specific tryptophan hydroxylase-2 gene and PD, the results were found 
negative and no association of the disorder was found (Sand et al, 2006). Several 
lines of evidence that catecholamines especially nerepinephrine are implicated in the 
etiology of PD were disapproved by Lee et al., (2002) and Ohara et al., (2005). 
Alpha (2) - adrenergic receptors have been though to play a crucial role in the 
etiology and treatment of PD, however polymorphism in the region alpha (2) receptor 
may affect expression and are found association with PD, however several lines of 
investigation suggest that the noradrenergic neurotransmitter system may be involved 
in the pathogenesis of PD. The loci tested were the alpha 2/beta 1 pair on 
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chromosome 10q24- flanking loci was also included on chromosome 5 against the 
possibility that genetic mutation at any of these loci is responsible for PD (Steinlein et 
ai, 1992). 
An association study between a transcriptional polymorphism in the serotonin 
transporter gene and PD indicated no association between the polymorphism and PD 
was found by Hamilton et al, (1997); Perez et al, (1997); Deckert et al, (1999); 
Martinez-Barrondo et al, (2005); Rothe et al, (2005); Maron et al, (2004). 
Several studies suggests that association between serotonin related gene 
polymorphism and PD may be related to a deficient serotonin (5HT) 
neurotransmission, however the findings suggests and indicate that genetic variants 
conceivably related to lower 5-HT neurotransmission may be involved in the 
development of PD. 
The interaction between sertonergic and nor adrenergic gene variants in PD 
are studied and the interaction was found positive (Rothe et al, 2006). 
The genes encoding the 5HTID Alpha and 5HTID beta receptors are 
unchanged in patients with PD (Deckert et al, 1996). Evidence from genetic linkage 
study had suggested a possible syndrome in some families with (PD). This syndrome 
includes bladder problems (Urinary Cystisites, thyroid disorders, chronic headache, 
migraines, and MVP. The increased frequency of these disorders suggests a 
pleiotropic effect of gene controlling more than one trait (Crowe et al, 2004). Earlier 
a Lod score of 2.3 suggesting a linkage between PD and Alpha haptoglobin locus on 
chromosome 16q22 however the present findings do not support the presence of a 
disease gene for PD closely linked to the alpha haptoglobin locus on chromosome 
16q22 by Philibert et al, (1990). Earlier studies found some evidence that Elastin 
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polymorphism plays a very important role in the PD as PD is a complex 
neuropsychiatric disorder that has been associated with an increased frequency of 
MVP and Elastin is a prominent component of Mitral valve, however the findings was 
disproved by Tharmalingam et ai, (2003). 
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Materials 
and 
Methods 
MATERIALS AND METHODS 
(A) Family studies 
Data collection 
The data for the present study was collected from, different medical colleges, 
specially from Jawaharlal Nehru medical college; Aligarh, neuropsychiatric clinics, 
therapists who specialize in the treatment of patients and anxiety support groups or 
psychiatrists associations who were concerned with data collection. Information was 
also collected by telephones and audiotapes from those who were not residing at 
Aligarh and became settled in other cities. The patients were diagnosed by 
psychiatrists on the basis of questionnaires based on DSM-IV, having significant test 
retest reliability by pilot study. Probands suffering from two subtypes of anxiety 
disorder were identified, through which the family history was traced up to at least 
three generations to study transmission of the disease. The age ranges of these 
probands were 0-50 (A group) 16-30 (B group), 31-45 (C group) and 45-60 (D 
group). Normal probands of same age range were selected from the general 
population and family. Data was collected from them to find out the occurrence and 
frequency (if any) of Panic disorder and OCD in their pedigrees. Which were 
considered as control pedigrees. 40 pedigrees of these control probands were chosen 
for PD (Pedigree No. 1-4) and 40 for OCD (Pedigree 51-90). After ascertainment of 
potential probands, interviews were conducted to determine whether the individual 
met the DSM-IV criteria for obsessive compulsive disorder and panic disorder. When 
a primary diagnosis of two anxiety disorders has been established for the proband, a 
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history concerning each first, second and third degree relatives was obtained from 
proband and permission to contact all available relatives was requested. 
Once permission to contact their families has been granted by probands the 
relatives were invited to participate in the study and were tested on the basis of the 
screening questionnaires based on DSM-IV criteria and are further diagnosed by the 
psychiatrists and psychologist for the authenticity of using DSM-IV criteria developed 
by Andreasen e/fl/. 1977. 
Interviewers and psychiatrists wrote a narrative summary of the family history 
for at least three generations of each family and obtained records of psychiatric and 
other treatments of panic patients and controls. 
In particular we examine the following questions. 
1 - How important are familial factors in the etiology of OCD and panic disorder 
in a general population sample and will their effects be similar in magnitude 
in this particular population to that previously reported clinical samples of 
other population? 
2- To what extent is the familial aggregation of OCD and of panic disorder were 
due to genes verses shared initial environment? 
3- How consistent are the results obtained across several diagnostic approaches 
to these two disorders. 
After completion of the direct interview, family history data were collected 
from each informant and all of his/her first, second and third degree relatives . The 
family history information about each relative was obtained with a structured 
interview that was designed to elicit information necessary for the diagnosis of 
anxiety disorders mainly obsessive compulsive disorder and panic disorder. The 
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genera] descriptive information was collected via open ended questions asking the 
information to describe the relatives in general terms. Thus two types of data were 
obtained from participating individuals (1) Information from direct interview (2) 
Personal history information from each of their relatives and / spouses. For the 
individuals who were interviewed directly the family data was available and with the 
help of this data pedigrees were constructed up to three and four generations 
depending upon the availability. Attempts were also made to find out the possible 
causes of the disorders, age of onset, most vulnerable age groups, symptomology and 
frequency difference in the two sexes, mode of transmission and influences of 
environmental factors etc. through the statistical survey and twin studies to show the 
mode of inheritance of disease and the nature of genes involved. 
After completion of interviews within a given family all available materials 
(personal interview data and family history descriptions) for each individual were 
collected and best estimate diagnoses were made independently by psychiatrists and 
psychologists using DSM-IV criteria. Several levels of diagnostic certainty were used. 
When an individual had sufficient symptoms to meet almost all criteria a "definite 
diagnosis" was assigned. If one symptom or cluster of symptoms is missing or there 
was lack of supporting information from family reports "probable diagnosis" was 
given. Finally, if some symptoms were present but not enough to satisfy either a 
probable or definite diagnoses a "possible diagnosis" was given. 
Definitely affected: All individuals classified as definite obsessive compulsive 
disorder and panic disorder patients met the DSM-IV criteria and interviewed 
personally. The duration for the disorder required to be present for more than 4 weeks 
in the patients was considered as the definite disorder. Rarely a case that had not been 
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interviewed could be diagnosed as definitely affected, but only if the best estimator 
felt that there was sufficiently detailed family history information available from 
multiple informants. 
Probably affected: All individuals who met DSM -IV criteria, did not qualify for 
definite affected status because either the case met most but not all definitely affected 
criteria i.e. symptoms shown by them are less than definitely diagnosed patients i.e. 
they exhibit only 50% of the symptoms in comparison to definitely diagnosed 
patients, or the symptoms shown by them are not well documented. 
Possibly affected: Possible affected diagnosis was assigned to cases that clinically 
appeared to have psychiatric disorder which most closely resembled but did not meet 
full criteria for the disorder. 
Unaffected or control: Individuals without any evidence of symptoms of obsessive 
compulsive disorder and panic disorder. All the cases diagnosed as unaffected are 
interviewed directly, and final diagnosis for all the categories discussed were made by 
the psychiatrists. 
Panic Disorder 
In this study we examine panic disorder in a large sample of personally 
interviewed people ascertained from the general population of Northern India as well 
as the patients suffering from this disorder and were under treatment in different 
psychoneurological clinics and medical colleges of Aligarh, Agra and Delhi. A total 
of 123 families of panic disorder were recruited from general population and these 
psychoneurological centers for the present study and 40 pedigrees of control were 
selected from general population. The inclusion criteria for sufferer required the 
proband to. have panic disorder with or without agoraphobia and GAD by DSM IV 
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diagnostic criteria and at least three affected relatives (with panic disorder or panic 
attacks). The age range for the probands in these 123 families was 8 to 62 years 
approximately. 
It is of considerable interest to clarify from a familial /genetic, prospective, 
why some individuals with panic disorder work avoidance behaviour while others 
develop limited or no avoidance. One possible hypothesis which is partly supported 
by the only family study of Noyes et a/. 1986 which has examined this question, that is 
panic disorder with avoidance and /or agoraphobia represents a more severe variant of 
the condition than panic attack without avoidance. Individuals who completed the 
panic disorder section were all asked "were these situations that you avoided because 
you were afraid you might have an attack? For example, going out of the house alone, 
being in crowds, other public places, tunnels bridges, buses or trains. On clinical 
review, diagnoses were made at three levels of certainty. 
Definite, probable and possible (Kendler et ai, 1991) 
Definite diagnosis was assigned when all diagnostic criteria were clearly met. 
Probable cases were similar but some modest uncertainty existed about one or more 
criteria, but the diagnosis still appeared to be appropriate. 
By contrast, a possible diagnosis was assigned to cases that clinically appeared 
to have a psychiatric disorder which most closely resembled, but did not meet full 
criteria for panic disorder. 
For these analysis, definite and probable cases combined into a category 
termed Clinician narrow panic disorder. 
Adding possible cases to those with a definite or probable diagnosis created 
the category termed Clinician broad panic disorder. 
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Screening Questionnaire for Panic Disorder 
1. Do you feel suffocation due to anxiety? 
2. Do you sweat profusely in anxiety? 
3. Do you generally have chest pain? 
4. Do you have feeling of nausea or abdominal discomfort in anxiety? 
5. Do you tremble or start shaking in anxiety? 
6. Do you have feeling of palpitation due to anxiety? 
7. Do you have unsteady mind? 
8. Do you feel chills or hot flushes in anxiety? 
9. Do you have feeling of dying in anxiety? 
10. Do you have feeling of numbness in anxiety? 
11. Do you have feeling of fainting while going to certain places? 
12. Do you have feeling of fainting while going to outside places? 
13. Do you have feeling of heart failure in anxiety? 
Obsessive Compulsive Disorder 
A large sample of OCD disorder patients had been enlarged tlirough general 
population of Northern India, ascertained through the obsessive compulsive disorder 
clinics, hospitals and psychoneurotic clinics. A total of 152 families had been 
recruited from Jawahar Lai Nehru Medical college, Aligarh particularly, and other 
medical colleges of Delhi, Agra and Lucknow. After ascertainment of potential 
probands, interviews were conducted to determine whether the individual met DSM-
IV criteria for OCD on the basis of the semi structured diagnostic criteria based on it. 
All probands were interviewed directly 40 probands almost same age ranges grouped 
as A, B, C, D were selected as controls and pedigrees no. (41-90) were analysed for 
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OCD as well for comparison. After a primary diagnosis of OCD had been established 
for the sufferer proband, a history concerning each first, second and third degree 
relative was obtained and permission to contact all available relatives was requested. 
Once permission to contact their families had been granted by proband with OCD and 
the unaffected individuals the relatives were invited to participate in study. 
In addition certain other question related to the presence of the 
neuropsychiatric disorders like phobia, generalized anxiety disorder, depression and 
Tourettes disorders were also included in the questionnaire to analyses the 
comorbidity present with OCD in the probands and their relatives. The general 
descriptive information was collected by an open ended questionnaire asking the 
information to describe the relative in general terms. 
Age range of the proband studied lies in the between 8 to 65 years 
After completion of all interviews within a given family, all available material 
(personal interview data/ family history description) for the individuals were collected 
, the information may also included the type of obsessions like contamination, doubts 
prolonged continuous thinking, fears and compulsions like checking, cleaning and 
rearranging. Best estimate diagnosis was made independently by using DSM-IV 
criteria. The categories like 'defnite', 'probable' and 'possible' were also categorized 
on the basis of the severity of the symptom according to the time spent on performing 
rituals (compulsions) or being occupied by obsession i.e. definitely diagnosed 
patients- spent more than 4 hr a day. Probably, diagnosed patient spent 2-4 hrs in a 
day while the 'possibly diagnosed' individual spent less than 2 hours in a day in 
performing rituals. 
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Screening Questionnaire for Obsessive Compulsive Disorder/Obsessive 
Compulsive Personality 
1. Do you lose the balance of mind under ordinary pressure of circumstances? [ ] 
2. Do you generally have unsteady mind? [ ] 
3. Do you generally stutter while talking to strangers? [ ] 
4. Do you get very much excited by the remembrance of bitter experiences of your 
life? [ ] 
5. Do you feel physically tired? [ ] 
6. Doyougenerally have a habit of touching things? [ ] 
7. Do you have a habit of counting things? [ ] 
8. Do you have a habit of checking things? [ ] 
9. Do you remain doubtful? [ ] 
10. Do you remain confused most of the time? [ ] 
11. Do you generally remain in anxiety? [ ] 
12. Do you have mental tensions? [ ] 
13. Do you become very sad by contradiction of your own statement? [ J 
14. Do you become restless by the erroneous presumptions of others about you? [ j 
15. Do you generally have the feeling of urination or latrine when you have to 
undertake some important work? [ ] 
16. Do you generally have the fear of something or the other? [ ] 
17. Do you get so restless that it is difficult for you to sit at one place? [ ] 
18. Do you generally feel inferior because of your own failures? [ ] 
19. Do you get annoyed even by ordinary opposition? [ ] 
20. Do you generally get restless or excited? [ ] 
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21. Are you generally lost in day dreaming? [ ] 
22. Do you have conflicting thoughts? [ ] 
23. Do you have the possibilities of committing errors even after having done it with 
full care? [ ] 
24. Are you generally in high tension when your work is not completed? [ ] 
25. Do you avoid using public telephones because of contamination? [ ] 
26. Do you check letters over and over again before mailing them? [ ] 
27. Do you often get nasty thoughts and have difficulty in getting rid of them? [ ] 
28. Do you tend to get behind in your work because of repeating things over and 
over again? [ ] 
29. Do you repeatedly wash our hands again and again? [ ] 
30. Do you feel that your hands are dirty after touching money? [ ] 
31. Do you have strict conscience? [ ] 
32. Do you often feel that you have not done things rightly even after doing it 
carefully? [ ] 
33. Do you have the habit of repeating words silently? [ ] 
34. Do you pray over and over again as you are not satisfied by it? [ ] 
(B)Twin method 
A separate survey is conducted in several parts of the Northern India specially 
Aligarh district and also other parts of the Uttar Pradesh state, like Lucknow, Meerut, 
Agra etc. Twins (both MZ and DZ) were recruited through advertisements, and 
personally contacted by telephones to obtain their consent for participation. 
Determination of zygosity (whether di or monozygotic) of the twins were made by 
resemblance, blood group test, recent colored photographs, hospital records where 
49 
they were bom ( regarding the conditions of single or double fused or separate 
placentae) and also collecting informations from a series of questionnaires 
concerning physical similarities. 
Information was obtained by personal interviews with the twins; particular 
attention was paid to childhood history, intrapair closeness, dominance, friendship, 
interest, simiJarities in dressing, eating, aggressive behavior, liking and disliking of 
things and so forth. In this way an impression was gained of early differences in 
personality development within the twin pair. 
After the zygosity was determined, the twins were further classified according 
to the sex and rearing conditions (whether reared together or reared apart) then they 
were given questionnaires standardized earlier, containing symptoms of the OCD and 
panic (subtypes of anxiety disorder) based on DSM-IV criteria. Twins pairs 
completed questionnaire at home or in front of the constructor independently of one 
another. 
Analysis of twin studies 
Survey was conducted on 107 twin pairs. The twins were tested as 
monozygotic and dizygotic on the basis of zygosity determination. The zygosity of 
twins was tested with the help of hospital records and by the blood group and Rh 
factor analysis. There were about 32 monozygotic twin pairs while 75 dizygotic twins 
pairs. 
Twins were tested by semi structured diagnostic interview and finally 
diagnosed by the psychiatrists for the disorder under consideration. The twins pairs 
which were showing the symptoms of disorder were selected for thorough study. 
There were 11 pairs of monozygotic and 15 pairs of dizygotic twins selected for 
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obsessive compulsive disorders study, while 9 pairs of monozygotic twins and 11 pairs 
dizygotic twins selected for the panic disorder study. The monozygotic and dizygotic 
twins were further classified on the basis of their bringing conditions whether they 
were reared together or reared apart. The twins were termed as 'reared together', 
when they brought up in the same environment i.e. sharing the same socio economic, 
educational, nutritional and behavioural conditions. On the contrary when they were 
brought up in different families they were facing the different environmental 
conditions. 
The individual concordance rates of monozygotic twins for OCD and panic 
disorder were calculated by adding the positive and negative concordance on the basis 
of responding questions similarly by both of them positively and negatively. The 
average concordance was calculated from this data (TableT-1 & T-3). 
The individual discordance rates of monozygotic twins for OCD and panic 
were also calculated on the basis of responding questions by both of them 
antagonistically. The average discordance is calculated from this data (TableT-1 &T-
3).Similarly the average concordance and discordance in dizygotic twins of Panic & 
OCD disorder also calculated and presented in the table (T-2 &T-4.)The comparative 
account of concordance- and discordance was studied in the mono and dizygotic twins 
reared together and reared apart. The sufferer twins were also analyzed for the 
presence of comorbidity of OCD and panic with other neuropsychiatric disorders i.e. 
tourettes, depression, phobia, GAD. 
The frequencies of OCD and panic disorder among the I, II,and III degree 
relatives were calculated and are represented in the from of Histogram lA & IB. 
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The sib pair analysis was done for both the disorders and frequencies of sib 
pairs and sib trios are presented in the histogram IB. 
The heritability of the disorder was calculated by the formula 2(CMZ-CDZ)-
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Observations 
and 
Results 
OBSERVATIONS AND RESULTS 
Panic Disorder 
The task of psychiatric genetics is in two foids. The first is to decide whether 
the tendency for a psychoneurotic, disorder is famihal (can be attributed to genetic 
causes, or it is due to the environmental influences) and the second is, if genetic 
factors are involved, to identify the mechanism of gene expression and mode of 
inheritance to elucidate important -environmental interactions. 
The starting point for supposing that a disorder may be genetic is the 
observation that it aggregates in families. This aggregation is demonstrated by 
selecting a series of probands or index cases, with the disorder in question and then 
determining whether their first degree relatives (parents, siblings and offsprings) are 
affected more often? This frequency of a disorder in the relatives of the proband is 
also compared with the frequency in controls and relatives of controls by means of the 
same diagnostic procedure. 
We completed the data collection from 123 families of panic disorder. 
Information was gathered on at least three, or for few kindreds four generations. We 
selected here 123 probands who satisfied DSM IV criteria for panic disorder. These 
probands and all their available first degree relatives and most of the available second 
degree relatives were personally interviewed using a structured format. Information 
regarding third degree relatives were collected from the probands and/or from other 
relafives. 
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This present study uses the methods of pedigree and twin analysis that 
eliminate some of the problems inherent in the other methods. In pedigree analysis all 
information in pedigree structure is used. 
Different scientists describe various models that can be tested with pedigree 
analysis. One of these is a model for an autosomal dominant gene. In this model a 
single dominant locus is segregating, in phenotype is a Bemoluli variable (affected vs. 
unaffected) with age of onset for the affected status. This generalized model is used in 
our analysis and individuals were assigned to one of four classes. (1) Panic disorder 
without comorbidity of any other psychiatric disorder. (2) Panic disorder with definite 
and probable status showing comorbidity with some other psychoneurotic disorder. 
(3) Confined or precipitated cases where only proband and very few or no relatives 
are showing the disorder with or without comorbidity. (4) Possible cases showing 
mild symptoms and very few attacks (One or twice in the whole duration of there life 
period till they were tested) without comorbidity with any of psychiatric disorder. 
The linear age of onset correction was applied with minimum onset at age 8 in 
a boy (pedigree no. 13) and at age 13 in a girl (pedigree 44),while the maximum age 
of onset was foimd in a male age 42 (Ped. No. 94) and at age 44 in a woman (Ped. No. 
37). It was observed here that if the age of onset in proband or any relative was low 
the prominent severe symptoms were seen in the sufferers, the prevalence was foimd 
to be longer and more sufferer first and second degree relatives were seen in their 
families, on the other hand if the onset was late the symptoms were inconspicuous and 
the number of sufferer relatives were also low. 
The total individuals studied in these pedigrees are 1550 out of these 338 were 
found to be definitely suffers while 144 were categorized as probable suffers these 
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two were grouped together in a category called Clinician narrow panic disorder 
because these were satisfying the DSM IV Criteria, that is a few weeks or months 
earlier some minor symptoms felt by them such as the rapid heart beats and in 
definitely sufferers the panic attacks were reaching its maximum intensity within a 
minute or two once they began and they were found to diminished slowly over the 
next 30 minutes or the next several hours about 50% (172) of the definitely suffers 
were female patients including 61 probands and 106 of their first second and third 
degree female relatives, while 166 were definitely sufferers males including 57 
probands and 109 of their male first second and third degree relafives. 
The age range of the subjects were between 8 years to 69 years in males and 
13 years to 68 years in females. AH subjects implement a complete psychiatric 
evaluation in a structured format which was comprising of complete psychiatric 
history. In addifion in following scales are administered to assess the severity of 
depression symptoms. (1) The degree of fear and avoidance associated with phobias. 
(2) and degree of disruption in work (at home and/or office) and in social life. 
The severity of each patients condition was assessed by the use of the Global 
assessment of severity scale, 
I. No complaints of attacks and no interference in activity, it is seen in a big 
fraction of the sample studied i.e. 917 individuals (59.1%), who are 
considered as normal (Histogram Al). 
II. Only few conditional attacks (not prevailing) with no interference in day to 
day activities, this category is represented here as possible sufferer 
category and a total of 151(9.8 %) individuals were categorized in it. Out 
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of these 69 were females (4.45%) and 82 (5.29%) were males (Histogram 
Al). 
III. One category of sufferers called probable sufferers were those who were 
showing mild symptoms prevailing for comparatively longer duration, 
however work and social life activities were found to be normal a total of 
144(9.3%) individuals, 93 females (6%) and 51 males (3.29%) were 
representing this category (Histogram Al). 
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Histogram Al showing comparative account of the percentage of normals, 
definite, probable and possible sufferers of females and males. 
IV. A group of 338 individuals was such where the disorder was definite 
according to DSM IV criteria, symptoms were prominent and prevailing 
normal work and social activities were either radically changed or 
prevented by these symptoms. Out of these 172 (11.01%) were females 
and 166(10.70%) were males, all probands 66 females and 57 males are 
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also included in this group (Histogram Al). A sum of 51 (10.5%) 
individuals 33(6.80%) females and 18(3.70%) males was such where the 
disorder was found to be very severe. Most of them were not capable of 
performing even their routine work. This was a sub type of above 
mentioned category and the double comorbid forms (Histogram A2). 
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Histogram A2 showing the % of panic disorder patients showing 
comorbidity with psychoneurotic disorders. 
V. This category includes 43 individuals (probands) and is a sub group of 
definite sufferers (IV) where the disorder was found to be precipitated i.e. 
become confined to only proband or a very small fi-action of their relatives. 
Those who were not showing any previous history of this disorder but are 
transmitting it in their subsequent generations [though in very few progeny 
individuals (set H Pedigrees, Table-I)] are considered as newly emerged 
mutations, while those who were neither having any history, nor any 
subsequent transmission are considered as the phenocopies. Pedigrees of 
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sets M, N, 0 and P (Table-I) are such where the precipitated cases are also 
showing comorbidity with Agoraphobia, generalized anxiety specific 
phobia and Post Traumatic Stress disorder (PTSD) the sufferers of these 
are considered as the low peneterant genetic cases or the phenocopies. 
Among the above mentioned categories based on Global assessment severity 
scale the 338 definite sufferes (severe and very severe) and probably sufferers (144) 
are combined into a category termed as Clinician narrow panic disorder. Adding 
possible cases to these created the category termed as Clinician broad panic disorder. 
The narrow category in the present work is considered for the establishment of 
genetic basis of the disorder. 
The dominant model assumed susceptibility gene/genes expressed in both 
homozygotes and hetrozygotes with age and sex dependent penetrance that began at 
age 8' and increased lively to a maximum penetrance of 91% by the age 40 in females 
and 70% by age 42 in males. Out of 265 definitely and possibly sufferer female (172 
definite + 93 probable sufferer) 132 were such who were suffering from the disorder 
since 15-20 years. Out of these 42 were showing the age of onset between 9 to 18 
years. At the time of study they were included in ' C group however they were 
suffering from the disorder more than 20 years, showing long lasting prevalence and 
severe symptoms (almost 80% and their age ranges was between 36 to 43 years). On 
follow up in a period of 5 years (Test - retest) there were negligible change in their 
condition (more than 90% symptoms were lasting symptoms in them). Similarly in 
male sufferers maximum sufferers also seen in group ' C (127) like in females out of 
these 35 were showing severe long prevailing PD started in young ages(range of age 
of onset in them was between 13 to 22years). On follow up in period of 5 years they 
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were showing 70 % lasting severe symptom. At the time of last testing they were 
showing an age range between 39 to 46 years. Because we tested an autosomal 
dominant model we assumed ^AA=|aAa (homozygotes and heterozygotes are equally 
expressed), it is possible to simplify the model further if we can assume that the 
probability that an affected person becomes a proband is the same for all affected 
individuals. This is important when interpreting these probabilities that the gene 
frequency and age of onset be considered. The age groups of probands ($ and S) and 
the age of onset are represented in the histogram A3 and those of the related 
individuals in histogram A5. 
The comorbidity was shown by a number of sufferers of narrow clinical types 
with four psychoneurotic disorder, i.e. Agoraphobia, generalized Anxiety disorder, 
specific phobia and post traumatic stress disorder (Table I and Histogram A2). 
Clinician measures of Agoraphobia fear included the Agoraphobia subscale of the 
fear phobia anxiety and avoidance, consisting of the mean ranting of each patients 
five most feared situations on a nine point scale. 
1) No much anxiety and no avoidance. Out of 482 (338 definitely and 144 
probable suffers) 193 fall in this category (Panic disorder without comobidity). 
2) symptoms: Slight anxiety, hesitation to enter but rare showing these 
conditions. These were the sufferers of panic disorder with comorbidity of specific 
phobia and generalized anxiety disorder. Out of these 61(12.65%), 43 (8.92%) 
females and 18 (3.73%) male) were showing rare avoidance due to some specific 
phobia situation (Histogram A2) (sufferers of set 'J' pedigrees. Table I) while 70 
(14.52%) [44 females (9.2%) and 26 males (5.3%)] were showing anxiety symptoms 
(sufferers of set K pedigrees, Histogram A2 + Table I). 6-Symptoms: continuous 
59 
anxiety and invariable avoidance were exhibited by the sufferers of agoraphobia with 
panic disorder (sufferers of set I pedigrees. Histogram A2 +Table I). A total of 
143(29.66%) Agoraphobics were observed with panic disorder include 82 females 
(17.01%) and 61 males (12.65%) sufferers (Histogram A2). Out of these 20 
Agoraphobics females, 16 Agoraphobics males, 6 PTDS sufferers (of L set pedigrees. 
Table I) with panic disorder and 09 (1 c? and 8 $s) double comorbidity sufferers 
(Agoraphobia + GAD) with panic disorders were showing all the symptoms of very 
severe anxiety and invariable avoidance behaviour. (Histogram A2) the double 
comorbidity were seen in the pedigrees 10, 13,15, 17,19,21 and 25. 
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Histogram A3 showing age range of probands. 
The penetrance of panic disorder was calculated in the first, second and third 
degree relatives of the probands. The first degree relatives (parents, grand parents and 
sibs) were showing a penetrance approximately 51.6% while second degree relatives 
(maternal and paternal uncle and aunts step sibs and I cousins) were exhibiting 37% 
penetrance. Considerable penetrance app. 25%) is also seen in third degree relatives 
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(great grand parents, second cousins etc.). While in control pedigrees the sibship 
analysis shows only few probable and possible cases. The probable sufferer's 
penetrance calculated from 116 sibshps was 8.5%. No definite sufferer was seen in 
control pedigrees. 
When these 123 families were broken down into sibships we had a total of 86 
affected sibpairs, 25 affected sibtrios, 06 affected sib quarters, one sibship with five 
affected sibs and one more sibship with six affected sibs (Histogram A4). 
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Histogram A4 showing sibships frequency. 
The penetrance of the disorder is represented in the Table II, showing the 
frequency of sibships and total no. of normal and sufferersibs in most of the pedigrees 
(89) except in those where no sufferer sibs were observed (total 34 pedigrees of 'Z' 
group). The table is showing three categories of pedigrees i.e. Group x shows those 
pedigrees in which the no. of sufferer sibs is most frequent (356). The penetrance, 
calculated in this group is 53.1%, the other group (y) has low penetrance pedigrees 
where no of suffer sibships is low, a penetrance of 16.9%) was observed here, the third 
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group (z) has no sufferer sibships (only probands are the sufferers). Therefore the total 
penetrance recorded for the disorder in this familial study is approximately 51.5% 
with variable expressivity in 89 pedigrees the 34 precipitated pedigrees where no 
sufferer sibships were observed and not included for general penetrance calculation 
their separate penetrance was found to be 14.9%. 
The probands of 34 pedigrees of 'Z' group were the only sufferers among their 
families out of these 3 proband of pedigree 87, 99 and 122 were showing comorbidity 
with GAD, specific phobia and PTSD respectively rest 31 were neither transmitting 
the disorder, nor they were found to be comorbids of other above mentioned 
psychonenotric disorders therefore these are considered either as newly emerged cases 
or the phenocopies they are constituting a small fraction (5.3%) of narrow clinician 
panic disorder group. 
The Chi-square {/) values for individuals of 2"^* generation (homozygote/ 
heterozygote ) and 3'^ '' generation were calculated and presented in a tabulated form 
and its significance level was tested on P < 0.05, ?**< 0.01 (Table III). 
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Table I- Showing Pedigrees characteristics of Panic disorder 
Pedigree sets Pedigree No. Type 
A 
B+F 
C+G 
D 
H 
J 
K 
L 
M 
N 
0 
P 
18,37,48,52,54,56,67,90,93 
[1,5,6,9,10,11,12,13,15,16,17,19,20, 21, 
22,23,25,27,28,30,31,33,34,37,38,39, 
45,46,47,49,55,56,57, 42,44, 58,60, 61, 
63,65,70,71,72,74,75,76, 79][81,84, 87, 
88,91,93,96,97,98,99, 104,110,112, 113, 
115,]]7,12],122] 
[2,3,4,7,8,11,18,24,26,29,32,35,36, 40, 
41,43,48,50,51,52,53,54,59,62,64,66, 
67,69,73,77,78][82,83,85,86, 89,90, 92, 
94,95,100,101,102,103,105,106,107, 
108,109,111,114,116,118,119,120,123] 
3,4,8,14,18,24,25,27,29,30,31,32,35, 36, 
46,39,45,46,48,50,51,52,53,54,56,57,58, 
60,67,69,73,75,77,78,79,94,123 
1,2,5,6,7,9,10,11,12,13,15,16,17,19, 21, 
23,26,28,33,88„38,49,113,115,55, 59, 
61,62,63,65,66,68,112,69,70,71,72, 74, 
76,80,43,44,47 
93,94,95,101,108,112,113,115, 
8,10,11,14,15,22,23,26,29,32,33,34,35, 
36,39,40,41,42,43,44,45,47,50,53,55,59, 
60,63,64,65,67,71,72,73,75,77,79,80 
2,3,4,5,6,7,9,23,27,30,31,34,40,54,79 
01,10,12,13,15,17,18,19,20,21,24,25,28, 
37,38,46,48,49,52,56,58,77 
8,69,70,76 
97,102,104,110,114,117,119 
87 
99 
122 
Four generation studied 
Female proband 
Male proband 
Paternal transmission 
Maternal transmission 
Precipitated cases with 
low penetrance 
Comorbidity with 
Agoraphobia 
Comorbidity with 
specific phobia 
Comorbidity with 
GAD 
Comorbidity with 
PTSD 
Precipitated cases 
With Agoraphobia, 
GAD, 
specific phobia, 
PTSD respectively 
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Table II showing the sufferer sib ship frequency and relative % penetrance. 
isi 
Pedigree group 
Group X high 
penetrance 
expressivity 
group 
Total 
Group y low 
penetrance 
expressivity 
group 
Group z* very 
low penetrance 
group 
Pedigrees 
No. 
1-10 
11-20 
21-30 
31-40 
41-50 
51-60 
61-70 
71-80 
81-82 
93-95 
85 
pedigrees 
101 
108 
113 
115 
04 
pedigrees 
83-92 
96-100 
102-107 
109-112 
114 
116-123 
34 
pedigrees 
No. of 
sibships 
29 
27 
28 
28 
30 
29 
29 
36 
06 
08 
250 
02 
02 
02 
02 
08 
27 
11 
12 
10 
02 
17 
79 
Total 
individuals 
78 
92 
73 
81 
71 
82 
82 
78 
22 
22 
670 
08 
07 
08 
07 
30 
80 
41 
30 
27 
07 
05 
190 
Sufferers 
*1 In group z only probands are sufferers, no sufferer sib ship was observed. 
Table III showing the chi square values of panic ( 
Pedigrees 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
P<0.01; P<0.05 
,2_(0-E)^ 
^ E 
2"^ generation 
Heterozygote 
0.25 
2 
0 
0 
0.5 
0.5 
0.5 
0.33 
0 
0.5 
Homozygote 
4.33 
0.25 
0 
0.8 
0 
0.33 
0.25 
0.33 
1.55 
0.33 
isorder. 
( 0 -E) 
E 
58 
49 
40 
34 
41 
42 
36 
43 
07 
06 
356 
2 
1 
1 
1 
05 
10 
5 
6 
4 
1 
8 
34 
% 
penetrance 
53.1 % 
16.9% 
17.9% 
2 
3'^'' generation 
4.33 
0.25 
0 
0.8 
0 
0.33 
0.25 
0.33 
1.55 
0.33 
Degree of 
freedom 
Df 
2 
3 
2 
3 
2 
2 
2 
2 
2 
2 
64 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 1 
2 
0.33 
2 
0.33 
0 
0 
0 
0.5 
0.33 
0.5 
0 
2 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0.5 
0.33 
1 
0 
0.5 
1 
0.5 
0.5 
0.5 
0.5 
0.5 
0.33 
0 
0.5 
0.5 
0 
0 
0 
0 
0 
0.5 
0 
1 
0 
0 
1 
1.33 
0.8 
0.2 
5 
0 
0 
0.33 
0.33 
0.5 
0.25 
1 
0.33 
1 
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Obsessive Compulsive Disorder 
Family Studies 
The survey was conducted randomly on 152 families to avoid general sex shift 
and to include both males and females. The age range of the probands and their 
relatives studied is represented by four groups A, B, C & D. Group A comprises of 
the sufferers below the age of 15 years .Group B comprises of the sufferers in the 
range of 16-30 years while Group C & D. comprises of the sufferers lying in range of 
31-45 and above 45 years. The maximum sufferer males and females lie in the group 
B & C (226 and 238 respectively), in comparison to A & D (107 and 133 % 
respectively). The group A comprises of lowest percentage of sufferers (107) 
(Histogram Bl). 
ra Female ra Male 
140i 
s 
•O 
a 
16-30 Above 45 
Age groups (year) 
Histogram Bl showing frequencies of female and male sufferers of OCD in 
different age group ranges. 
The total individuals in all 152 families were 2497, out of these 840 males 
(33.64%) and 642 females (25.71% were normal at the time of survey, it might be 
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possible that they can mitigate the problem later on at some stage as many of them 
had not reached the age of onset. 230 females (9.21%) and 171 males (6.84%) were 
grouped as definite sufferers, this category was including those probands and their 
relatives who were possessing more than 15% of recurrent, definite, OCD symptoms 
and qualifying the DSM-IV criteria for definite affected status. 178 female (7.12%) 
and 126 male (5.04%)) individual were categorized as probable sufferers. The 
probable sufferers were those who were mitigating more than 60%o of the symptoms 
and they met the DSM IV criteria for OCD, but did not qualify for definite affected 
status. 123 female (4.92%) and 187 male (7.48%) (Histogram B2) individuals were 
those who formulated the category of possibly sufferers, they were those individuals 
who were showing <50% of the symptomatology, and some of the symptoms which 
were not well documented, therefore, this group was not included in proper sufferers 
and for calculating genetic ratios and frequencies of definite and probable sufferers 
were considered classified as a common category - narrow OCD sufferer status. 
m Female ra Male 
Definite sufferer Prabable sufferer Possible sufferer 
Histogram B2 showing relative frequencies of definite, probable and possible 
sufferers of OCD. 
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The probands and their relatives were tested by semi structured diagnostic 
interview based on DSM-IV criteria and were confirmed by two psychiatrists for the 
disorder. The severities of the symptoms were rated according to the time spent on 
performing rituals or being occupied by obsessions. 16.41% spent more than 4 hour, 
considered as 'severe' or definite cases 12.99% spent 2 to 4 hours a day designated as 
'moderate' or probabJe. 12.84% spent less than 2 hours in a day termed as mild or 
possible cases and 58.81% of those showing no obsession were considered as Nil or 
None. 
The Chi-square (x^) values for individuals of 2"^ * generation (homozygote/ 
heterozygote ) and 3' generation were calculated and presented in a tabulated form 
and its significance level was tested on P < 0.05, P < 0.01 (Table V). 
Data was collected from three generations of most of the pedigrees, while in 
28 pedigrees (2, 4, 15, 17, 19, 21, 24, 26, 36, 43,44, 53, 62, 66, 76, 86, 91, 93, 94, 96, 
107, 108, 111, 114, 127, 128, 130 and 152) by luck four generations available for the 
study. 
There were 34 male probands and 82 females probands in the transmitted 
cases, pedigrees No. 1, 4, 6, 8, 21, 23,25, 34,36, 38, 39,42,43,44,48, 63, 64, 65, 66, 
68, 70, 71,74, 75, 81, 85, 87, 89, 93, 99, 101, 106, 114, 116 had male probands while 
the pedigrees 2, 3, 5, 7, 9, 10,11, 12, 13, 14, 15,16,17,18,19, 20, 22, 24, 26, 27,28, 
29, 30, 31, 32, 33, 35, 37, 40, 41, 45, 46,47, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 
60, 61, 62, 67, 69,72, 73, 76, 77, 78, 79, 80, 82, 83, 84, 86, 88, 90, 91, 92, 94,95, 96, 
97, 98, 100, 102, 103, 104, 105, 107, 108, 109, 110, 111, 112, 113, 115 had female 
probands. 
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There were 72 pedigrees in which maternal transmission was observed the 
pedigrees showing maternal transmission were 1, 2, 5, 6, 7, 8, 12, 14, 15, 17, 18, 19, 
20, 21, 23, 24, 26, 27, 28, 29, 30, 31, 32, 33, 37, 38, 40, 41, 46, 47,48, 50, 51, 52, 53, 
54, 56, 57, 60, 61, 62, 65, 67, 68, 70, 72, 73, 76, 81, 82, 83, 85, 86, 88, 90, 100, 101, 
102, 103, 105, 111, 113, 114, 115, 116, 118, 119, 120, 142, 143, 148 and 151. The 
pedigrees showing paternal were 44 in number these were the pedigrees 3, 4, 9, 10, 
11,13, 16, 22, 25, 34, 35, 36, 39, 42, 43,44, 45, 49, 55, 58, 59, 63, 64, 66, 69, 71, 75, 
76, 78, 79, 80, 84, 87, 89, 93, 94, 100,104,106,107, 108, 109, 110 and 112. 
Out of 152 families, 36 families were those in which disease was precipitated 
and remained confined to proband mostly. However some suspected individuals were 
observed i.e. both probable and possible sufferers were found. 
In precipitated cases the disorder was fiilly expressed in probands, though 
some probable and possible sufferers were found in such pedigrees (pedigrees No. 
117, 118, 119, 120, 121, 122, 123, 124, 130, 131, 132, 134, 138, 142, 143, 145, 146, 
147, 148, 149, 151, 152) showing mild symptoms and low expressivity. 
Pedigrees 126, 127, 128, 129, 130, 133, 140, 141, 150, were having only 
proband as the affected one and no other individual besides proband, other sufferer 
individuals were also found in the remaining pedigrees i.e. 33 probable sufferers 
(24$, 9(5*) and 28 possible sufferers (26?, & 2^). There were about 12 pedigrees 
showing male probands and 24 pedigrees showing female probands in the 
precipitated cases (pedigrees No. 117, 121, 125, 126, 130, 133, 135, 141, 146, 147, 
148, 152 were having male probands, while pedigrees 118, 119, 120, 122, 123, 124, 
127, 128, 129, 131, 132, 134, 136, 137, 138, 139, 140, 142, 143, 144, 145, 149, 150, 
151 were having female probands. 
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The analysis of the data reveals that among the total sufferers the frequency of 
sufferer females is more (16.33%) as compared to males (11.88%) suggesting that 
females were more influenced by the disorders as compared to males. The remarkable 
feature observed in obsessive compulsive disorder families was the occurrence of 
some of the neuropsychiatric disorders simultaneously. 
That is the OCD showed high comorbidity with Tourettes disorder, 
depression, phobia and generalized anxiety. 
The highest degree of comorbidity was observed with Tourettes disorder 
which is a chronic disorder characterized by sudden, rapid, purposeless, repetitive, 
nonrhythmic, stereotyped movements or vocalizations. Tourettes disorder advocates 
an autosomal pattern of inheritance with incomplete penetrance and variable 
expressivity (Pauls et a/. 1986). The number of obsessive compulsive disorder 
pedigrees which were showing comorbid diagnosis with tourettes disorder in 
transmitted cases were 28, these were the pedigrees 1, 2, 4, 6, 15, 19, 24, 26, 27, 30, 
33, 35, 43, 44, 48, 57, 61, 67, 76, 88, 90, 91, 94, 105, 106, 109, 112 & 116. total 
number of individual sufferers of both Tourettes and OCD were 78 , while from OCD 
alone were. 
The comorbidity of obsessive compulsive disorder was also found with 
depression and it was observed in 21 pedigrees (1, 3, 8, 16, 23, 29, 42, 47, 59, 62, 64, 
75, 77, 93, 98, 100, 103, 107, 111, 114, and 115) total number of sufferer individual 
were 52. The patients besides showing the symptoms of OCD were also possessing 
the depressed mood, conflicting thoughts, attitude of restlessness, insomnia etc. 
The comorbid diagnosis of OCD was also found with phobia specifically 
social and specific phobia. (The fear due to some specific objects like snakes, blood, 
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lizards etc. are termed as specific phobia while the anxieties due to crowd or mob, 
facing the audience, meeting people etc. constitute the social phobias). There were 
about 4 pedigrees which were showing comorbidity with phobia i, e 9, 17, 96 & 99. 
The former two pedigrees were showing comorbidity with specific phobia while 
remaining two were showing comorbidity with social phobia the individual suffering 
from OCD and phobia were 9. The rest of the pedigrees (63) in the transmitted cases 
were not showing comorbidity, with any of the above mentioned neuropsychiatric 
disorders. 
The comorbidity was also observed with tourettes disorder, depression, phobia 
and generalized anxiety disorder in precipitated cases, however there is an 
enhancement in comorbidity, i.e., with GAD which are characterized by chronic 
uncontrollable worries leading to sweating, flushing and compounding heart, upset 
stomach diarrhoea frequent urination, cold clammy hands and a lump in the throat. 
The comorbidity was observed with Tourettes disorder in 8 pedigrees i.e. 119, 
121, 122, 124,142, 143, 149,152 and the total numbers of sufferers were 17. 
The comorbidity was also in some patients observed with depression, phobia 
and anxiety, in the pedigrees (117,118,126,133,144 & 145; 125,128,130,137,138, 
139; 134, 136, 146, 148,) and the number of sufferers individuals were 9, 5, and 7 
respectively. However the remaining 12 pedigrees were not showing a comorbidity of 
OCD with any of the psychoneurotic disorders. 
The total comorbid cases observed in both transmitted and precipitated cases 
of obsessive compulsive disorder pedigrees were 177 in which 95 cases were showing 
comorbidity with Tourettes disorder (53.67%), 61 cases (34.46%) were showing 
comorbidity with depression, 14 cases (7.90%) were showing comorbid diagnosis 
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with phobia and 7 cases (3.95%) were showing comorbidity with generalized anxiety 
disorder (Histogram B3). 
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Histogram B3 showing comorbidity of OCT) pedigrees with other 
neuropsycbiatric disorder. 
The inheritance of OCD in first degree relatives is 42.41% while the 
inheritance in second degree relatives and third degree relatives is 22.26% and 
20.73% respectively .The inheritance in first degree relatives was observed higher 
than the inheritance in second and third degree relatives which is quite according to 
the rule. The continuous inheritance in all the subsequent generations indicates that 
the disorder is familial and has its roots in some dominant mutant of considerable 
expressivity. The mode of inheritance was found to continuous in 44 pedigrees 
(28.94%) in 1:1 ratio in both 2"'' and 3"* generation. In 7 pedigrees (4.60%) the ratio 
was found to be 3:1 in 2"^ * generation . 5 pedigrees (3.28%) were showing 3:1 ratio in 
91 
3''^  generation, while in 20 and 7 pedigrees (13.15% & 4.60%) in T^ and 3'^ ^ 
generations all individuals were affected. (Histogram B4). 
50-
45^ 
40-
28.94% 28.94% 
I. J3-
'% 30-
ft. 
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S 
I 15-
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5-
0 
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2nd Gen | 3rd Gen 
1:1 Ratio 
2nd Gen | 3rd Gen 
3:1 Ratio 
Inheritance Pattern 
2nd Gen 3rd Gen 
All affected 
Histogram B4 showing inheritance pattern of OCD. 
The sib pair analysis of the OCD probands indicates the penetrance of the 
gene in these pedigrees in sib pairs, sib trios, sib tetras and sib pentas. The sufferers 
sib pairs were 114, the sib trios were 57, while the sibtetras and sib pentas were 7 and 
5 respectively (Histogram B5). The value obtained for sib pairs was highest as 
compared to the sibtrios, sibtetras and sibpentas, however, the existence of all these 
types i.e. sibtrios, sibtetras; and sibpentas indicated that frequency of sufferers sibs is 
high in every family showing the gene to be dominantly inherited and highly, 
expressible in relatives in almost all the generations (Histogram B6). 
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Histogram B5 presenting sufferer sib frequency of OCD. 
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Histogram B6 presenting frequency of inheritance of OCD in the I, H and HI 
degree relatives of proband. 
The data is further strengthened by normal and sufferer sibship analysis (Table 
II). Out of a sum of 1230 sibs of 356 sibship 630 sufferers sibs were observed among 
93 
definite sufferers and out of 244 sibs of 64 sibships 59 sibs were sufferers of OCD 
among most of the probably sufferers types. Showing the penetrance of OCD as 
51.21% and 24.18% respectively. The penetrance of possible sufferers was also 
calculated as 13.33%). All of these showing sufficiently high penetrance among sibs 
because 50%) penetrance is considered as a good evidence for dominant inheritance. 
Out of 163 control sibships only one sib was found to be definite sufferer of OCD and 
the penetrance in the 50 pedigrees of control was found to be 0.24%). 
Table IV showing the sufferer sib ship frequency and relative % penetrance of 
OCD 
Pedigree group 
Group X high 
penetrance 
expressivity 
group 
Total 
Group y low 
penetrance 
expressivity 
group 
Group z* very 
low penetrance 
group 
Pedigrees 
No. 
1-10 
11-20 
21-30 
31-40 
41-50 
51-60 
61-70 
71-80 
81-90 
91-100 
101-110 
111-116 
116 
pedigrees 
117-124 
130-132 
138 
139 
142 
143 
145-149 
151 
152 
19 pedigrees 
125-129 
133-137 
140 
141 
144 
150 
34 pedigrees 
No. of 
sibships 
35 
32 
33 
28 
28 
25 
31 
29 
32 
28 
35 
20 
356 
23 
10 
3 
4 
3 
2 
11 
3 
5 
64 
11 
11 
2 
3 
3 
2 
32 
Total 
individuals 
126 
107 
107 
85 
100 
92 
120 
103 
109 
97 
123 
61 
1230 
95 
43 
12 
3 
14 
8 
43 
8 
17 
244 
39 
39 
8 
6 
7 
6 
105 
Sufferers 
55 
40 
45 
51 
52 
54 
65 
53 
58 
50 
57 
50 
630 
19 
7 
3 
3 
3 
13 
3 
4 
4 
59 
5 
5 
1 
1 
1 
1 
14 
% 
penetrance 
51.21% 
24.18% 
13.33% 
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Table V Showing the Chi square values of Obsessive Compulsive disorder 
Pedigrees 
I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
2 (0 -E) ' 
^ = E 
2"'^ generation 
Heterozygote 
0 
0.5 
0.5 
1.8 
0 
0.5 
0 
0 
0.5 
0.33 
0 
0.5 
0 
0 
0 
0 
0 
0.5 
0 
0 
0.5 
0 
0 
0.25 
0.5 
2 
0 
0 
0 
0 
0 
0 
0.5 
0 
1 
0.25 
0.33 
1.33 
0.33 
0.5 
0 
Homozygote 
1 
0 
0 
3.57 
1 
2.25 
1 
1.5 
0.25 
2.66 
1 
0 
1 
1 
0.25 
0.33 
1 
0 
0.5 
1 
2.25 
0.33 
0.33 
1.33 
0.25 
0 
0.33 
0.33 
0.33 
0.8 
1 
2.25 
0.33 
0.5 
2.28 
1.8 
3.2 
1.8 
1.33 
0.5 
0.8 
(0-E)' 
E 
S"^** generation 
1.33 
0 
7.11** 
0.33 
1.8 
1.8 
7.2** 
7.69** 
3.5 
0.33 
7.11** 
2.66 
S.OO** 
4 
1 
0.5 
1 
3 
1.8 
5 
0.25 
0.33 
2 
1 
6** 
4 
5 
8.0** 
3.2 
0.5 
3 
0.33 
5 
2.66 
3.57 
1.8 
3 
0.33 
2 
1.8 
0 
1 Degree of 
freedom 
df 
2 
3 
2 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
2 
3 
2 
3 
2 
3 
2 
2 
3 
2 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
2 
2 
3 
2 
2 
**P<0.01;P<0.05 
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42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
0 
0.25 
2.25 
0 
0 
0 
0 
0.5 
1.33 
0.33 
0.5 
0.5 
0.5 
1 
0.25 
0.33 
0.33 
0 
0 
0.5 
1 
1.33 
0 
0 
0.25 
0 
0.5 
1 
1 
0.5 
0.33 
0 
1 
0.33 
0.33 
0.33 
0 
0 
0 
0 
0 
1 
0.5 
0.33 
0.25 
0 
0.33 
2 
0 
6.12** 
0.5 
0.33 
1 
0.8 
0.25 
0.8 
6.12** 
0.33 
0.25 
0 
0 
0 
0.66 
1.8 
1 
0.33 
0.5 
0.5 
0.16 
1 
0.5 
0.16 
1.5 
1.33 
0 
0 
0.33 
1.8 
1 
0 
1.8 
1.8 
2.66 
0.33 
0.5 
0.33 
0.33 
0.8 
0.25 
0 
1.8 
0.25 
1 
0 
0.8 
0 
4.16 
2.28 
0.5 
1.33 
1 
3.6 
2.77 
1.5 
1 
2.66 
5.1 
2.66 
1 
3.6 
0.8 
0 
1 
2.66 
2.66 
2 
3.1 
0.33 
4 
1.28 
1 
0 
1 
1.5 
1 
2.25 
2.25 
2.28 
9.94** 
2.66 
0.5 
1 
1.5 
1 
1 
0.5 
1.33 
1.28 
1 
3 
2.77 
2 
2 
2 
2 
2 
2 
2 
3 
3 
2 
2 
2 
2 
2 
2 
2 
3 
2 
2 
2 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
2 
2 
2 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
2 
2 
**P<0.01;P<0.05 
96 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
0.5 
0 
^ 0 
2 
0 
0.5 
0 
0 
0 
0.5 
0.5 
0.5 
0.5 
0 
0 
0 
0.5 
0 
0.25 
0.33 
0 
0.5 
0.5 
0.5 
0.25 
0 
0 
0 
0 
0.33 
0 
1.33 
0.5 
2 
0 
0 
0.25 
0.5 
4 
1 
1 
0.5 
0.2 
0.2 
1 
0.5 
0.5 
0 
1.5 
0.5 
0 
0. 
0.25 
1 
0.66 
1 
1 
1.33 
1.33 
0 
1 
1.5 
1 
1.33 
1 
0.25 
0.66 
0.33 
1.33 
0 
0.28 
0.28 
1.5 
1 
0.8 
1 
1.8 
1 
3.2 
1.3 
3.57 
1 
0.33 
5.14 
1 
8** 
0.5 
1.5 
2.25 
1.8 
1.8 
2 
2.5 
1 
3 
0.46 
0 
3 
1.5 
1.8 
0.33 
5.14 
1.8 
0.33 
3.2 
1.5 
y** 
2.66 
4.5 
2.66 
1 
3.2 
0 
0.66 
2.66 
0.25 
4.16 
8.33** 
2.28 
2.66 
0.33 
2.25 
1 
7.11** 
10** 
4.16 
2.66 
2.25 
0.7 
3 
5 
1.33 
4.66 
5 
2 
6.12** 
5 
6.12** 
3.2 
3 
6.12** 
2 
2 
3 
2 
3 
3 
2 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
2 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
2 
2 
2 
3 
3 
2 
3 
2 
2 
2 
2 
2 
**P<0.01;/'<0.05 
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136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
3 
1.33 
0.33 
0.5 
0.5 
0.33 
0 
0.5 
1.33 
0.5 
0.5 
0.5 
0.5 
1 
1 
1 
152 2 
0 
3 
1.33 
2.25 
2.25 
1.33 
0.33 
0 
3.2 
1 
I 
1 
0.25 
2 
2 
0.5 
3 
6** 
1.33 
2.5 
8.1** 
2 
3 
0. 
5 
2 
0.33 
1 
3.12 
2.25 
3.2 
2.25 
1.33 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
2 
2 
2 
3 
**P<0.01;P<0.05 
Symbols Used in OCD Pedigrees 
O rn NORMAL FEMALE & MALE 
OCD DEFINITE 
O D OCD SUSPECTED 
9 B 
OCD (DEFINITE) WITH TOURETTES DISORDER 
OCD (SUSPECTED) WITH TOURETTES DISORDER 
OCD (DEFENITE) WITH PHOBIA 
[T OCD SUSPECTED WITH PHOBIA 
98 
55 
?9 
OCD (DEFINITE) WITH GENERALIZED ANXIETY 
DISORDER 
OCD (SUSPECTED) WITH GENERALIZED ANXIETY 
DISORDER 
OCD (DEFINITE) WITH DEPRESSION 
OCD (SUSPECTED) WITH DEPRESSION 
Control Pedigrees 
O- -DO-T-O 
OjdnT) 
0 
41 
O-r-D 
o-rn 
6- -D 
42 
OTD 
Oj6 6rn trO 
43 44 
6 ^ 
O T O 
45 46 
99 
O T O 
oji 6 p 6 p ofhofh 
5TO i 6 
47 
O-rO 
49 
O-nO a- •a 
^ i i7>Ti5>7) 
Qf<5nn 
) 8 ^ 
6 QTO ^i-rO 
• (S5?) 
48 
Or-D 
n-r6 6-1-0 6 6 
71 J ^ 
50 
o-r-n 
ch^ i 6.6 6 
J^T^ 
51 
oHH a 
JTO5 
^ 
^ 
hh 
52 
Orn 
Dn^ 6rO &-rO 
S3 
OTO 
[>r<!) . O T O i-rO ;? 
M L • D 
54 
J2M3 
55 56 
100 
D T O Q T O 
6^ 
57 
Or-a 
ch^  6 i i i 
d 
59 
OrD 
OrD 
61 
63 
CM5 iiO 
o-r-n 
cwi 6^ i 
( ? W ^ 
58 
]gy^ 
ffi^ 
60 
O T D 5^ 
66 6 6^ 
62 
DjO 
64 
OrD 
g ^ ^ 
dTO 
65 66 
101 
67 
]§ " ^ 6 [!] 6 
71 
73 
0]0 
M5^(?51o 
( S ^ 
75 
OrD 
JOTS 
5^ 
y^ 
o- -D 
o-r6 6^ a 
56^ 
68 
56^ 
72 
OiM 
DT6 DJ6 6p 
74 
76 
6 (Vni 6 
J^5^ 
69 70 
102 
D-i-o o-i-n 
^6F\SM^ 
^ 6^ 
BH-Q o—i-D 
CM5 ^^5~b 
^^ 6 6 i b 
77 78 
) 2 M 
D-pO m^  
79 
Cha 
5mi 
b^ (SM^ 
81 
O-rD Ch-D 
D T O D T O 
83 
Oi-D 
85 
]& 
O^^D 
^ 
6& 
so 
^_ D r O O r a D-O 
82 
OHU 
84 
86 
103 
Mj^ 
^ 
DjO • O DTOO 6 D 
D-onnoo 
87 
6OT] 
8S 
]8^T« 
-2L 
iTfii 
89 90 
104 
OCD Pedigrees 
D- Q-rO 
;7 
• 
[ > r # D-T-O 
js^^m^ 
H-rO O T O 
£Mi55i-.-^55B 
;^ 
aSraOra 
D 
oJijO^^rn 4 i 
ifift- i ^ 
i^ ^ 
c ^ 
DT6 ii-o^roth-o 
D-rO o 
fi6Miiiiii 
ii 
10 
105 
6 
11 
D- -O H-T—O 
7J 
DrOD—t-O 
13 
r^* o o 
vn6 i i b 
[ T 6 ^ 
15 
O-r-D O-HH 
6 6 i 6-Hi^ ^ i i 
Ord 6 i irD 
65ia 0 
17 
D T O 
^^ .fi 5^  
19 
a 
• D 
c^[f5ia 
o 
12 
( ^ 0 
14 
•O U-T<) 
6 u ^^ji i ti 
6 
16 
D-
OrU ^® 6 
Kh^ 
18 
20 
106 
D - T ^ D-r-O 
C ^ ~S~S~b 
c T i ^ 
D-
/T 
21 
7S^ 
23 
o 
25 
O r - n •-T-D 
[5~®o" 
O-T-D -o 
71 
22 
CM8: ^ T « 
®-r-a 
6 4 6 6 * 6 
24 
D-j-3 .®—r-a 
2«i 
a 
27 
Chr^ 5 
X .iiSS 
28 
D- •o n-r -« 
uir^ i li 6 6 
29 30 
107 
D- ;7 
a d F^ 
cTa^ 
31 
33 
i i b i i H J 
35 
D-
Oi^ ii 6 • 6 d 
37 
•O D- -O 
6 • i-r<5n 
7t 
39 
D-
6 6^6 6 
32 
o 
^ 
^ 6TZh 
34 
D-r-O 
• O 
6 4 i i 
^ 
36 
D- • O 
[5~nue>ri'SoS5S 
C J ^ 
3S 
n-T<) o-
5 b-r-#0 
s n 
40 
108 
BWS( Q 
6 6 ^6^ 
66666 
41 
-O EFTO 
;^ 
DjJ J-rD 
C ^ 
43 
DT<5 irO 
7^ 
45 
D-
^T 
DT6 QT4 6 lii 
67) 
-o o- •D 
-D 
i^ 
42 
S-rO 
D T O D T O O O H D T O 
44 
D-rO D-
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71 
46 
•-T-® D-rO 
i51fi^llH<r^ 
rr?) 
47 48 
iiffiabaB) 
49 50 
109 
D 
6ph66TO 
51 
D-
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^ 
OT£ 
53 
o 
pf 
ou ioin 
Oriii CMb U}T6 
71 
& == (Ta 
52 
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doi-rHJOrO 
cTo^c^Mi 
54 
DTO 
6 64 i 
71 
55 
^ 
i rO •TOa^rODOD 
imKiiii 
57 
56 
OKDD-T-O 
71 
© U U O Q 
58 
D-rO B-rO 
D 
59 60 
110 
f6^ ^ 
61 
O - r ^ 
O-rffl O H-rO EB-rO H-rO H 
n b £ 1S1> 
63 
OrC5 irO 
606 6 i n i d 
65 
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67 
•O D- • O 
-O 
^ 
69 
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6& 
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^ 
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84 
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DjODTaQroJrDD 
7^  <r ^ D 
96 
D-T-® O j - O 
D 1 O 
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J M ^ 
99 
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-o 
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114 
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105 
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-O 
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-o 
106 
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i o i o l 6 [fSl] 
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^ 
110 
15 
D-
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• 6 4 6 66 
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(K)d565a 
113 
•a Q -o 
6iI5>^A^ 
t 
l i s 
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r 
112 
- • O-HD 
114 
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116 
D-T—O O-r-O 
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0 
^ 
<ffSi 
117 
D-
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i-rO irO SjO ©TO 
118 
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Drid] \^^h 
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121 
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-O D-
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-O 
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^ 
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Ch-O D-
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•o 
71 
6 ~h 
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D-rO D-
(STMSSMa 
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6 
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^ 
129 
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D 
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6^66666 
130 
!17 
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™^ 
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C^-rO ChK) 
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Q T O 
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134 
136 
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Twins Analysis 
Analysis of twin studies 
Survey was conducted on 107 twin pairs from Northern India. The twins were 
tested as monozygotic and dizygotic on the basis of zygosity determination. The 
zygosity of twins was tested with the help of hospital records and by the blood group 
and Rh factor analysis. There were about 32 monozygotic twin pairs and 75 dizygotic 
twin pairs. 
Twins were tested by semistructured diagnostic interview and finally 
diagnosed by the psychiatrists for the disorder under consideration. The twin pairs 
which were showing the symptoms of the disorder were selected for thorough study. 
There were 11 monozygotic twins selected for obsessive compulsive disorder study 
and 9 pairs of monozygotic twins selected for the panic disorder study There were 15 
dizygotic twin pairs selected for obsessive compulsive disorder, and 11 dizygotic 
pairs for panic disorder).The monozygotic and dizygotic twins of both the disorders 
were further classified on the basis of their brought up of whether they were reared 
together or reared apart. The individual average concordance and discordance rate of 
monozygotic and dizygotic twins for both Obsessive Compulsive disorders and Panic 
disorder was calculated and presented in the Table -T-1 , T-2 , T-3 , T-4 , The 
pedigrees of Obsessive Compulsive disorders and Panic disorder twins show the 
inheritance of their first, second and third degree relatives. The penetrance in first, 
second and third degree relatives for both MZ and DZ twins of OCD were 49.11%, 
45.23%, 44.82% and 47.86%, 41.07% and 28.12% respectively. 
The heritability calculated for OCD and Panic disorder was 65.78 % and 
61.84%)respectively. 
121 
rn First Degree Rs] Second Degree mri Third Degree 
50-
1 
45-
40-
35-
30-
25-
20-
15-
10-
5-
f\~ 
u 
y~~ 
\X*m ^ • • f l A^WTSm. 
***M 
*-*-*M 
^ • • f l 
» • • 
• • • 
» • • 
> • • 
» • • 
• • • 
» • • 
• • • 
• • • 
»• • • 
> • • 
• • • 
• • • 
• • • 
> • • • 
^•• ' 
• • • 
• • • • 
» • • 
• • • • 
• • • • 
• • • 
• • • 
• • • • 
> • • • 
> • • • 
• • • • 
> • • • 
• ^ 4 ' 
• • • • 
^^^TX 
* <*mll 
<** '<MI 
<*<'<ra 
<*<*< ral 
< ' * * t M I 
* * < ' < ^ 
<'<*<M 
<***«^H 
s v g 
<'<'«S 
• ^ > ^ » ^ w | 
/ 1 * 1 fff f f f fjjfl 
<*(*<m\\\Wk 
<'<'4l l l l l ^ 
<N*<1 H 
< '<%] 1 ^ 
svj 
< * 4 * < 1 1 1 1 1 1 ^ 9 
' * ' * ' 1 Ha l 
<*«^<i n i l 
^>^»,i j I I I 
sv j 
9 
m 
'***'] Hllml >^ 1 l | | | | M 
• • • ^ 
'^-^^ 
' > 4 ^ 
' 4 4 ^ 
'^^fl 
' 4^ -^ 
' • • m _ _ 
•••^Ps^a 
•••^ 
•••< 
••••< 
• • • < 
>••< 
>••< 
>••< 
>••< 
• • • ' 
>••< 
>•••< 
• • •< 
>•••< 
• • •< 
• • • 4 
• • • < 
,>,>/ffl 
> > > IH 
' / 's8 
V>'>M 
,»,* >H 
»^^ » >H 
<*,\*|l|ll ^ 
l*<*4*llllll ^ 
• • •^ . • . ' . • | | ( ( | ( 
• • • * • • • . • 
• • • < . • , > , ' 
• • • i ' . ' . ' 
• • ! > ' . ' . ' I B 
••• ' . '< ' Bl 
• • € > , > . > » 
<'<'<] H ^ ^ ^ i l < ' < * < l l l l l l ^ 
>^,»,j m k««4r>.» Mil ium 1 
**<'<il l lM F ^ • • * ' , ' , > i m i i ^ 
MZ 
P 
DZ 
D 
• • • H 
44*^1 
• • •Eui« i f l«u» 
• • • vTJfttffrH 
•••I'.'.'JNIIlM 
• • « 
• • « 
• • • ^ > . " , ' , IH 
• • • ! • . • . ' J I N I I H 
• • « 
• • • 
• • • 
• • • 
• • • ( ' , • . •J I I I I IH 
• • • ' . " . " < • 
•••!',>,>.IIIIIIIM 
• • • 
• • • 
• • • 
• • • 
• • • 
• • • 
• • • 
• • • • 
• • • 
• • • 
• • • 
• • • 
• • • 
• • • 
• • • 
• • • 
• • • 
• • • 
• • • 
• • • 
• • • 
• • • 
• • • 
• • • 
^ ^ 4 
• • • 
*<*<*tllljli M 
* « * « * *H 1 II II H 
*, •, * (jj 11 
» > > l l l l l l 
» » > U i [ i | 
»>> l l l l l l 
,%s* l 
» » > 11II1 
' * * < * <ll 1111 
' ' » * * ' ! 
> > > U j j l j 
M 
BI 
ra 
fm 
***M 
***& 
***W 
***9 * * * m , 
» 4 « « V A ^ 
• • • 
• • • 
• • • 
» • • 
• • • 
• • • 
• • • 
• • • 
• • • 
• • • 
**<*<'H > » ^ M 
> » i M 
> > "^ 
> • " H I 
,*^»,™ 
*'*' *^M 
1* 1* i^li 
> • 
• • • I , ' . ' . 
• • • <•.'• 
• • • .'•'. 
• • • ,*.'. 
• • • .'.'. 
• • • .'.'. 
• • • • . ' . ' . 
» • • <•<•< 
» • • • . • . ' . 
» • • • 
• • • • 
m *** 
9 »• • 
m *** 
I »•• a » • • 
n ^** kAA. 
w •••4 
**<*< 
> » ' 
> » . 
mil ^ i III n 
mills i 
IIIIIIH IHIIlH 
Iflf 1 ttt 
1 Illll9 
nil s a 
IIIIIB Hill I I HHIM 
llllll 
MZ 
p y 
DZ 
OCD 
Histogram lA showing inlieritance of PD and OCD in 1st, 2nd, 3rd degree 
relatives of monozygotic and dizogyotic twins. 
The penetrance in first, second and third degree relatives for both MZ and DZ 
twins of panic disorder were 47.09%, 39.39% and 23.52% respectively for MZ and 
43.80%, 34.0% and 21.05% for DZ respectively. 
The analysis of sibship i.e. sibpairs and sibtrios for MZ and DZ twins of OCD 
and PD were sibpairs (15) sibtrios (2) for MZ twin pairs of OCD while 24 sibpairs 
and 4 sibtrios in case of DZ twin paris of OCD. Similarly, 9 sibpairs and 2 sibtrios of 
MZ sibpairs of Panic and 17 sibpairs and 1 sibtrios in DZ of twin pairs of panic 
disorder (Histogram IB). 
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Histogram IB showing sibships (Sib pairs and Sib trios) in monozygotic and 
dizygotic twin pairs of OCD and PD. 
Analysis of monozygotic and dizygotic twins in Obsessive compulsive 
disorder 
(a) Monozygotic twins 
The twin pairs studied were in the age range of 14-55 years and suffering from 
OCD, further judged by type of obsession and compulsion found in them on the basis 
of semistmctured interview based on DSM - IV criteria. The twin studied were 11 in 
pairs. The pairs 1^ ', 3"^ , 5'*' & 6* were female twins having obsession of doubts and 
compulsion of checking. Pair 4* and 7^^ were males and, had obsession of thinking 
and compulsion of checking .The twin pair 8 comprising of males showing 
obsession of fears due to contamination and compulsion of cleaning. The pair 2"^ and 
9 were females showing obsession of thinking and compulsion of checking while 
lO"' & 11* male twin pairs showing obsession of doubts and fears and the compulsion 
th th th 
of checking and cleaning. The twin pairs 4 and 6 and 11 were reared apart in 
different families and different places and rest of the twin pair 1^ ', 2"^ *, 3'^ '', 5"', 7 , 8 , 
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9"^  and lO' inthe same families were reared together. The comorbidity with tourettes 
th 
disorder was seen in the twin pair 6 . 
(b) Dizygotic 
The dizygotic twins studied were 15 in numbers. The age ranges of these twins 
lies between 14-50 years. These were also judged on the basis of obsession and 
compulsion foimd in them. The pairs 1^ ', 6'*', 7^' 9^ and 12"' were males and were 
showing obsession of doubts and thinking, but compulsion of checking. The pairs 2"'' 
and 14'*' were of opposite sexes showing obsession of thinking and compulsion of 
checking. Rest of the twin pairs 3''',4 '^5 *,8"' 10 '^ll '^ ,13"' and 15"' were females 
showing obsession of thinking and doubts and compulsion of checking and cleaning. 
The pairs 4'^ 7*, lO"', and 15'" were reared apart and rest of the pairs werel", 2"", 3'", 
5'", 6*", 8*, 9*, 11*, 12*", 13* and 14* in the same families reared together. The 
comorbidity with Tourettes disorder was seen in twin pairs 1^ '& 15*. 
Analysis of monozygotic and dizygotic twins in Panic disorder 
(a) Monozygotic 
The 9 monozygotic pairs suffering from panic disorder were further confirmed 
whether panic disorder alone or with agoraphobia was noted. The age group of pairs 
ranges from 14-30 years. The twins 1^ 2"", 3'" and 8* were females showing panic 
disorder with agoraphobia and these pairs were reared together in same family, while 
pairs 4*, 5th, 7* and 9* were females having panic disorder without agoraphobia and 
th 
these twins were reared apart in different places. The pair 6 the only pair was male 
showing panic attacks without agoraphobia. The twin members of this pair were 
reared together in the same family. 
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(b) Dizygotic 
The 11 dizygotic twin pairs lie in the age range of 16-35 years. . The pairs 1^ ', 
5', and 6 were females showing panic disorder with agoraphobia while the twin 
pairs 2"^ 3'", 4^ ,^ 7*, 8 ,^ 9'\ lO'^  and 11*^  again female were having panic disorder 
without agoraphobia. The twin pairs 5'^  and ll"^ were reared apart in different 
families and places while the rest of the pairs 1'', 2"'', 2>'\ 4*,6'^ , 7'^ 8*^ , 9"^  and lO'^  
reared together in the same families. 
Pair wise concordance - discordance in Obsessive Compulsive disorders 
(A) Monozygotic Twins 
1*' Twin Pair: Both the members of this pair were females and were showing 
positive concordance in repeating, washing, touching, coimting, checking and 
suspecting things. Both of them were showing urge of internal stimuli 
(urination/defecation) during some important work, possession of nasty thoughts, 
strict conscience, repeating words and repetition of prayers were the symptoms 
possess by both of them. 
The negative concordance was shown in losing balance, imsteady mind, 
stuttering, and excitement due to bitter memories of the past, physical tiredness, 
confusion, tension/anxiety, contradiction of own statement, restless attitude, feeling of 
inferiority complex and aimoying behaviour. 
The discordance was also shovm by both of them after carefiil observation in 
committing errors, tension in non completion of work/ pending work, feeling of 
contamination day dreaming, conflicting thoughts, habit of checking letters repeatedly 
before mailing, and a feeling of dissatisfaction even after doing the things correctly. 
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2"^ Twin Pair: Both the members of the twin were females and were showing 
positive concordance in possessing nasty thoughts, rechecking letters before mailing, 
feeling of contamination, repetition of work, conflicting thoughts, doubtful attitude, 
restless behaviour, confusion, washing repeatedly and strict conscience. 
The negative concordance was shown in having anxiety, daydreaming, 
annoying behaviour , unreasonable fears, feeling of excitement and restlessness, in a 
short while, defecation/ urination problem, restless due to the erroneous presumptions 
of others and praying repeatedly. 
The discordance is shown in the following symptoms, loss of mental balance, 
stuttering attitude, excitement while thinking about bitter experiences, unsteady mind, 
feeling of physical tiredness, touching, counting, mental tensions, contradiction of 
own statement, inferiority complex, tendency of error committing and contamination 
in touching money. 
3"^  Twin Pair: The members of the pair were both females and were showing 
positive concordance in repeating, washing hands, contamination , strict conscience, 
repetition of things, mental confusion , anxious behaviour, feeling of restlessness by 
erroneous presumptions of others, conflicting thoughts, habit of touching, counting 
and checking things. 
The negative concordance was shown in doubtful behaviour, defecating/ 
urinating tendency, feeling of inferiority complex, repetition of words silently, 
unsteady mind, stuttering nature, excitement due to remembrances of bitter 
experiences, possession of nasty thoughts, avoiding public phones due to the thinking 
of contamination, annoying behaviour and feeling of dissatisfaction even after doing 
the things correctly. 
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The discordance is shown in losing balance of mind, physical tiredness and 
confusion, contradiction of their own statements, fear of something unreasonable, 
restless behaviour, day dreaming and error committing tendency even after keen 
observations. 
4"" Twin Pair: The twin pairs were both males and the positive concordance 
was shown in losing the balance of mind, habit of touching, counting and checking 
things , doubtftil attitude, conflicting and nasty thoughts, mental tensions, excitement 
by remembrance of bitter experiences and contradiction of own statement. 
The negative concordance was shown in day dreaming, feeling of inferiority 
complex, fear of unknown reason, defecation/ urination problems, avoiding public 
telephones, strict conscience, and repetition of words silently, and feeling of 
contamination while touching money, stuttering behaviour and physical tiredness. 
The discordance was shown by them having unsteady mind, stuttering 
behaviour, mental confiision, tension, restlessness by erroneous presumption of 
others, restless while sitting, annoying bahaviour, error committing attitude, tension 
due to non completion of work avoiding public phones due to the thinking of 
contamination, repetition of things, washing hands repeatedly, feeling of 
dissatisfaction after doing things rightly and praying many times. 
5*^ Twin Pair: The twin pairs were both females and were showing positive 
concordance in counting, checking, doubting and repeating things, leading to delayed 
work, praying repeatedly, unsteady mind, mental confiisions anxious behaviour, 
mental tension, conflicting thoughts and annoying behaviour were the symptoms 
shown by both of them. 
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The negative concordance was shown by both of them in day dreaming, 
inferiority complex, fear of something (unknown), restless attitude, 
defecating/urinating problem, high tension during non completion of work, nasty 
thoughts, washing hands repeatedly, feeling of contamination after touching money, 
repetition of words silently, habit of touching things and generally have unsteady 
mind and stuttering problem in front of strangers. 
The discordance was shown by the twin pairs in losing balance of mind, 
excited by remembrance of bitter experiences, physical tiredness, habit of touching 
things, contradiction of own statements, restless while sitting , unknown fears and 
praying repeatedly. 
6"* Twin Pair: Both the members of the twin pairs were females. The twins 
showed the positive concordance in the following symptoms of losing balance under 
ordinary circumstances, unsteady mind, checking, and counting things, they posses 
conflicting thoughts, mental tensions, anxious attitude, contradiction of own 
statements, repetition of work, checking letters repeatedly before mailing and praying 
repeatedly in order to get satisfaction. 
The negative concordance was shown by them in stuttering , physical 
tiredness, touching, doubting, confusion, fear of unknown reasons,, day dreaming 
nasty thoughts and feeling of inferiority complex. 
The discordance is shown by them in repeated hand washing , contamination, 
strict conscience, feeling of dissatisfaction even after doing things careftilly, 
repetition of words silently, repetition of work., contamination, error making tendency 
even after careful observation , excitement/ restlessness generally, annoying 
behaviour, restless while sitting, tend to get behind in work due to repetition , 
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erroneous presumptions of others, defecation/urination problem and high tension due 
to non completion of work. 
7'*" Twin Pair: Both the members of twin pair were males and showed the 
positive concordance in checking repeating and counting things. They posses the habit 
of repeating words silently checking letters repeatedly before mailing, nasty and 
conflicting thoughts, annoying behaviour restless attitude , confusion , mental tension 
and strict conscience. 
The negative concordance was shown by both of them in touching things, 
stuttering behaviour, unsteady mind, loss of mental balance during ordinary stressful 
circumstance, anxious behaviour contradiction of own statement, restless due to the 
erroneous presumptions of others, feelings of defecation and urination, day dreaming 
habit, fear of unknown reasons, excitement/ restlessness by past experiences and 
feeling of physical tiredness. 
The discordance was found in washing and praying repeatedly in order to get-
satisfaction feeling of contamination after touching money. Feeling of dissatisfaction 
even after doing the things rightly, avoiding the use of public telephones, high tension 
due to non completion of work , error making tendency even after keen and careful 
observations, late completion of work because of repetition, feeling of inferiority 
complex, restless attitude in sitting at one place and doubtful nature. 
S^*" Twin Pair: Both the members of twin pair were male and showed positive 
concordance in washing hands repeatedly, fear of unknown reason, doubtful attitude, 
feeling of contamination after touching money, checking letters before mailing, nasty 
and conflicting thoughts, avoiding work due to over repetition and unsteady mind. 
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The negative concordance was shown in both the twins in stuttering habit, 
physical tiredness, habit counting things, confusions, mental tensions, anxious 
behaviour, contradiction of own statement, generally get excited and restless, high 
tension due to non completion of work, and a feeling inferiority complex as compared 
to others. 
The discordance was shown by them in losing balance of mind under pressure, 
excited by the remembrances of past experiences, restless due to erroneous 
presumptions of others, defecating/ urinating problem, restless while sitting at one 
place, annoying behaviour due to opposition, day dreaming habit, tendency of making 
mistakes even after careful observ^ion, strict conscience, habit of repeating words 
silently, praying repeatedly and feeling of dissatisfaction in doing things. 
9"' Twin Pair: Both the twin pairs were females and showed positive 
concordance in checking, counting and touching things. They both possess nasty & 
conflicting thoughts, unsteady mind, confusion, mental tensions, anxious behaviour 
doubtful attitude, washing hands and praying repeatedly in order to get satisfaction 
and a feeling of dissatisfaction even after doing things carefiilly. 
The negative concordance was seen in physical tiredness, stuttering in front of 
strangers, uneasiness/excitement by the remembrances of past experiences, loss of 
mental balance, sadness due to the contradiction of their own statement, defecation 
/urination problems, restless due to incorrect presumptions of others, armoying 
behaviour, restless while sitting at one place, feeling of inferiority complex, day 
dreaming habit, and excited/restless shortly and generally. 
The discordance was shown by both of them in having unsteady mind, fear of 
unknown reason, error committing tendencies, high tension due to non completion of 
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work, avoiding public phones due to contamination, delayed work due to repetition, 
strict conscience, dissatisfaction even after doing carefully, habit of repeating words 
silently ,feeling of contamination after touching money, physical tiredness, 
excitement due to remembrance of past experience and stuttering habit. 
10 Pair: Both the members of the pair were males and positive concordance 
was shown in the symptoms of repeating things, washing hands, feeling restless by 
wrong presumptions of others, anxious behaviour, mental conftision, conflicting and 
nasty thoughts. 
The negative concordance was shown in the symptoms of losing balance of 
mind, physical tiredness, counting and checking things, day dreaming fear of 
something unreasonable and feeling of dissatisfaction even after doing the things 
rightly. 
The discordance was observed among them in the doubtfiil behaviour, 
defecating/urinating problems, repetition of words silently, unsteadiness of mind, 
stuttering nature. Avoiding public phones due to contamination, mental confusion 
feeling of contamination after touching money, excitement due to past memories, 
dissatisfaction leading to praying and feeling of inferiority complex. 
ll"' Twin Pair: Both the pairs of twin were males and were showing positive 
concordance in fear of using public telephones due to the feeling of contamination, 
washing hands repeatedly, feeling of contamination while touching money habit of 
touching, counting and checking things, doubtfiil attitude, confiision, anxious 
behaviour, mental tension, restlessness because of the incorrect presumptions and fear 
of unknown reason. 
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The negative concordance were shown by them in losing balance of mind 
under pressure , excited by the remembrances of bitter experiences, physical tiredness, 
unsteady mind, stuttering in front of strangers, defecation, urinating problems, restless 
while sitting, feeling of inferiority complex, annoyed by ordinary opposition and day 
dreaming. 
The discordance is shown in possessing conflicting and nasty thoughts, 
delayed work due to repetition, strict conscience, feeling of dissatisfaction even after 
doing things carefully habit of repeating words silently, praying repeatedly in order to 
get satisfaction, sadness due to the contradiction of own statement, generally get 
excited/ restless, high tension due to non completion of work, error committing 
tendencies after carefiilly examinations of the things. 
Table T-1 showing pair wise percentage of concordance and discordance in 
monozygotic twins for obsessive compulsive disorder 
Twin pairs 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
Positive 
concordance 
41.17 
35.29 
42.64 
35.29 
42.35 
38.23 
41.17 
38.23 
44.11 
37.94 
42.35 
Negative 
concordance 
44.11 
43.52 
41.17 
43.82 
44.11 
39.94 
43.52 
42.94 
42.64 
40.88 
38.23 
Total 
concordance 
85.28 
78.81 
83.81 
79.11 
86.46 
76.17 
84.69 
81.17 
86.75 
78.82 
77.64 
Total 
discordance 
14.72 
21.19 
16.19 
20.89 
13.54 
23.83 
15.31 
18.83 
13.25 
21.18 
22.36 
Average concordance =81.70% 
Average discordance=19.85% 
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Symbols Used in Obsessive Compulsive Disorder (Twins) 
^ ARROW INDICATES PROBAND 
^S ? * \ NORMAL MONOZYGOTIC TWINS (FEMALE) 
Cj ^ ) NORMAL DIZYGOTIC TWINS (FEMALE) 
l - ^ ^ ^ - i NORMAL MONOZYGOTIC TWINS (MALE) 
NORMAL DIZYGOTIC TWINS (MALE) 
MONOZYGOTIC TWINS (FEMALE) SUFFERING FROM 
OBSERSIVE COMPULSFVE DISORDER 
DIZYGOTIC TWINS (FEMALE) SUFFERING FROM 
OBSERSIVE COMPULSIVE DISORDER 
MONOZYGOTIC TWINS (FEMALE) SHOWING 
COMORBIDITY WITH TOURETTES DISORDER 
DIZYGOTIC TWINS (FEMALE) SHOWING 
COMORBIDITY WITH TOURETTES DISORDER 
MONOZYGOTIC TWINS (MALE) SUFFERING FROM 
OBSERSIVE COMPULSIVE DISORDER 
DIZYGOTIC TWINS (MALE) SUFFERING FROM 
OBSERSIVE COMPULSIVE DISORDER 
MONOZYGOTIC TWINS (MALE) SHOWING 
COMORBIDITY WITH TOURETTES DISORDER 
DIZYGOTIC TWINS (MALE) SHOWING 
COMORBIDITY WITH TOURETTES DISORDER 
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OCD Monozygotic (Twins) Pedigrees 
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(B) Dizygotic Twins 
1*' Pair; Both the members of this twin pair were males and positive 
concordance was shown by them in the symptoms of suspecting, counting and 
checking things, i.e. checking letter repeatedly before mailing, possession of nasty 
and conflicting thoughts, unsteadiness of mind, anxiety mental confusion and feeling 
of dissatisfaction even after doing things rightly. 
The negative concordance was shown in the habit of stuttering, physical 
tiredness, habit of touching things, urge of internal stimuli like defecating / urination, 
feeling of contamination, day dreaming and restless behaviour. 
The discordance was shown by them in the symptoms of losing mental 
balance, excitement due to bitter memories of the past, contradiction of own 
statement, feeling of inferiority complex, annoying behaviour, error making 
tendencies even after carefiil observation, tension due to non completion of work, 
strict conscience, repetition of words, work and prayers leading to delayed actions. 
2"** Pair: The members of both the pairs were of opposite sex. The positive 
concordance was seen in the symptoms of conflicting and nasty thoughts, doubtful 
attitude, mental confiision, anxiety, loss of mental balance, checking and counting 
things, checking letters many times before mailing and a feeling of dissatisfaction 
even after doing things careftilly and rightly. 
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The negative concordance was shown by them in symptoms of feehng of 
contamination, day dreaming, tension in non completion of work. Washing hands 
repeatedly, strict conscience and restless behaviour. 
The discordance was shown by them in excitement due to bitter memories of 
the past, habit of touching things, urge of internal stimuli, physical tiredness, 
stuttering attitude, restlessness due to erroneous presumptions of others, fear of 
unknown reasons, annoying behaviour , praying repeatedly and repeating words 
silently. 
3"^*^  Pair: Both the twin were females and positive concordance was shown by 
them in the symptoms of washing hands, contamination, habit of touching, counting 
and checking things, avoiding the use of public phone due to contamination thinking 
washing and cleaning hand repeatedly, feeling of contamination after touching 
money. 
The negative concordance was seen in annoying behaviour, mental conftision 
physical tiredness and error making tendency even after keen observation of things. 
The discordance was shown by them in the symptoms of unsteady mind, 
anxious behaviour, defecating/urinating tendency, stuttering nature, conflicting and 
nasty thoughts, contradiction of own statement, restless behaviour, day dreaming, 
excitement due to the remembrances of bitter experiences, fear of unknown reason 
repetition of words and prayers in order to get satisfaction. 
4"* Pair: Both the members of the pair were females and positive concordance 
was shown by them in the symptoms of, conflicting and nasty thoughts, doubtful 
attitude mental tension, washing hands repeatedly, contradiction of own statement. 
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The negative concordance was shown by them in erroneous presumptions of 
others, restless and excitement in a short while, unsteadiness of mind, strict 
conscience repetition of words, praying repeatedly to get satisfaction, feeling of 
contamination after touching money and avoiding the use of public telephones. 
The discordance is seen in the symptoms of losing mental balance, physical 
tiredness, and excitement on the remembrances of bitter experiences, habit of 
touching, counting and checking things, checking letters repeatedly before mailing 
fear of unknown reason, annoying attitude and delayed work due to repetition. 
5 Pair: Both members of pair were females and positive concordance was 
seen in mental conftision, doubtfiil attitude, anxiety, mental tensions, unsteadiness of 
mind, conflicting and nasty thoughts, restlessness or excitement due to bitter 
memories, sadness due to contradiction of own statements. 
The negative concordance was shown by them in feeling of internal stimuli 
like defecation/urination, fear of unknown reason, restless/excited in a short while, 
feeling of contamination by touching money, avoiding the use of public telephones, 
delayed work due to repetition of things. 
The discordance was shown by them in the feeling of inferiority complex, 
error making tendency, rechecking of letters, strict conscience, feeling of 
dissatisfaction, repeating words silently and praying repeatedly in order to get 
satisfaction. 
6"" Pair: Both the members of the pair were males and positive concordance 
was shown by them in the symptoms of unsteadiness of mind, checking, counting and 
touching things, conflicting thoughts, mental tension, checking letters repeatedly 
before mailing and praying repeatedly in order to get satisfaction. 
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The negative concordance was shown by them in stuttering, physical tiredness, 
doubtful attitude, confusion, anxious behaviour, fear of unknown reason and doubtful 
attitude. 
The discordance was shown by them in the symptoms of contamination error 
making tendency even after keen observation, strict conscience, feeling of 
dissatisfaction even after doing thing carefully, excitement/restlessness generally, 
annoying behaviour, restless while sitting, tend to get behind in work due to 
repetition, erroneous presumption of others, defecation/urination problem and high 
tension due to non-completion of work/pending work. 
7^ '' Pair: Both the members of the pair were male and positive concordance 
was shown by them for the symptoms of checking, repeating and counting things. 
They possess the habit of washing hands repeatedly, physical tiredness, contradiction 
of own statement, restless while sitting and fears due to unknown reasons. 
The negative concordance was shown by them in stuttering, day dreaming, 
and error making tendency even after careftil observation of things, 
defecation/urination problems, mental confusion, anxious behaviour, conflicting and 
nasty thoughts. 
The discordance was shown by them in repetition of words silently, 
restlessness, annoying behaviour, high tension due to non completion of work, 
erroneous presumptions of others, loss of mental balance under pressure. 
S^*" Pair: Both the members of the pair were females and positive concordance 
was observed among them in the symptoms of conflicting and nasty thoughts, 
doubtful attitude mental confusion, unsteadiness of mind, loss of mental balance 
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in order to get satisfaction, sadness due to the contradiction of own statement, high 
tension due to non-completion of work. 
10 pair: The members of the pairs were females and positive concordance 
was shown by them in repeating, washing, touching, counting, checking and 
suspecting things. Both of them were showing urge of internal stimuli 
(defecation/urination), possession of nasty thoughts and conflicting thoughts 
repetition of words and prayers to get satisfaction. 
The negative concordance was shown in the loss of mental balance, 
excitement due to bitter memories of the past, physical tiredness, confusion 
contradiction of own statement, restless attitude and aimoying behaviour. 
The discordance was shown by them in feeling of contamination. Re-checking 
of letters before mailing, tension duet to non-completion of work, feeling of 
dissatisfaction even after doing things carefiiUy, strict conscience, tension/anxiety, 
day dreaming and repetition of prayers. 
ll"" Pair: Both the members of the pair were females and positive 
concordance was shown in the symptoms of repeating things, washing hands, feeling 
restless by wrong presumptions of others, anxious behaviour, mental confusion, 
conflicting and nasty thoughts. 
The negative concordance was shown in the symptoms of losing balance of 
mind, physical tiredness, counting and checking things, day dreaming fear of 
something unreasonable and feeling of dissatisfaction even after doing the things 
rightly. 
The discordance was observed among them in the doubtful behaviour, 
defecating/urinating problems, repetition of words silently, unsteadiness of mind, 
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during ordinary stressful circumstances, high tension due to non-completion of work, 
checking things repeatedly to get satisfaction like checking of letters before mailing. 
The negative concordance was observed in the symptoms of physical 
tiredness, sadness by the contradiction of own statements, restless due to erroneous 
presumptions of others, fear of unknown reason, restless while sitting, lost in day 
dreaming, possibilities of committing errors, problem of contamination and strict 
conscience. 
The discordance was observed in the symptoms of stuttering in front of 
strangers, excitement by the remembrances of past experiences, anxiety, restless while 
sitting, feeling of contamination while touching public phone and money. Annoyed by 
ordinary opposition, defecation/urination problem, and praying repeatedly in order to 
get satisfaction. 
9**" Pair: Both the twin of this pair were males and positive concordance was 
observed in them in touching, counting and checking things, doubtful attitude, 
confused personalities, anxious behaviour, mental tension, feeling of contamination 
and rechecking of letters. 
The negative concordance was shown by them in losing balance of mind under 
pressure, excited by the remembrances of bitter experiences, physical tiredness, 
unsteady mind, defecation/urination problem, restlessness while sitting and annoyed 
by ordinary opposition. 
The discordance was shown in the possession of nasty and conflicting 
thoughts, delayed work due to repetition, strict conscience, feeling of dissatisfaction 
even after doing things carefully, habit of repeating words silently, praying repeatedly 
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stuttering nature. Avoiding public phones due to contamination, mental confusion 
feeling of contamination after touching money, excitement due to past memories, 
dissatisfaction leading to praying and feeling of inferiority complex. 
12 Pair: Both the twin members were males and positive concordance was 
shown in the symptoms of losing balance of mind under ordinary pressure of 
circumstances, conflicting and nasty thoughts, mental tension, habit of touching, 
counting checking and washing things like washing hand repeatedly. 
The negative concordance was shown in the symptoms of strict conscience, 
defection/urination problem, avoiding public phone, repetition of words silently, 
feeling of contamination while touching money. 
The discordance was shown in the symptoms of unsteadiness of mind, 
stuttering, mental confusion, restless by erroneous presumptions of other, restless 
while sitting, annoying behaviour, error committing attitude, tension due to non-
completion of work, avoid using phones due to thinking of contamination, repeating 
things, feeling of dissatisfaction, even after doing things rightly and praying many 
times due to dissatisfaction. 
13"" Pair: Both the twin members were females and positive concordance was 
shown by them in the symptoms of counting checking, suspecting, rechecking 
(letters), repeating things leading to delayed work praying repeatedly, unsteady mind, 
mental tension sand conflicting thoughts. 
The negative concordance was shown by them in the symptoms of feeling of 
contamination after touching money, repetition of words, habit of touching things, 
unsteady mind, sttittering problem and strict conscience. 
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The discordance was shown by them in losing mental balance. Excitement due 
to remembrance of bitter experiences, contradiction of own statement, fear of 
unknown reason, praying and washing of hand repeatedly in order to get satisfaction 
restless while sitting, excited/restless attitude, generally higher tension due to non-
completion of work and doubtful attitude. 
14 Pair: Both the twin members were of different sexes. The positive 
concordance was observed in them in the symptoms of unknown fears, doubtful 
attitude, conflicting and nasty thoughts, checking of things repeatedly, delayed work 
due to repetition of things. 
The negative concordance was shown by them in the symptoms of touching 
things, stuttering behaviour, unsteady mind, loss of mental balance, anxious 
behaviour, physical tiredness, defecation/urination problems, and day dreaming 
attitude. 
The discordance was shown in the symptoms of erroneous presumptions of 
others, excitement/restlessness by past experiences, contradiction of own statement. 
Washing and praying repeatedly in order to get satisfaction, feeling of contamination 
after touching money. Feeling of dissatisfaction even after doing things carefiilly, 
avoiding the use of public telephones, high tension due to non completion of work, 
error making tendency even after keen and careful observation, late completion of 
work due to repeating habits, feeling of inferiority complex doubtful nature and 
attitude of restlessness. 
is"" Pair: Both the twin members were females and positive concordance was 
shown by them in the symptoms of possession of conflicting and nasty thoughts, habit 
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of thinking, counting and touching things, unsteady mind, mental confusion, doubtful 
attitude and a feeling of dissatisfaction even after doing things carefully. 
The Negative concordance was shown in the symptoms of physical tiredness, 
stuttering infront of strangers, loss of mental balance, sadness due to contradiction of 
their own statements, defecation/urination problems, restless due to incorrect 
presumptions of others and annoying behaviour. 
The discordance was shown in the symptoms of inferiority complex, 
excite(d/restless in a short while, and while sitting, sadness due to contradiction of own 
statement, fear of unknown reasons, error making tendencies, high tension due to non-
completion of work, washing hands repeatedly, strict conscience, feeling of 
dissatisfaction even after carefully examining the things and habit of repeating the 
words and prayers in order to get satisfaction. 
Table T-2 showing pair wise percentage of concordance and discordance in 
dizygotic twins for obsessive compulsive disorder 
Twin pairs 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
Positive 
concordance 
(%) 
29.41 
29.40 
32.35 
17.64 
29.43 
23.52 
23.54 
26.47 
26.48 
29.41 
20.58 
26.48 
26.49 
17.52 
32.35 
Negative 
concordance 
(%) 
20.58 
17.64 
20.57 
29.39 
23.52 
20.58 
23.52 
23.54 
20.58 
20.59 
23.52 
20.58 
23.52 
23.51 
20.58 
Total 
concordance 
(%) 
49.99 
47.04 
52.92 
47.003 
52.95 
44.10 
47.06 
50.01 
47.06 
50.00 
47.04 
47.06 
50.01 
47.04 
52.93 
Total 
discordance 
(%) 
50.01 
52.96 
47.08 
52.96 
47.05 
55.90 
52.94 
49.99 
52.95 
50.00 
52.96 
52.94 
50.00 
52.96 
47.07 
Average concordance : 48.81%; Average discordance : 51.18% 
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Pair wise concordance - discordance in Panic Disorder 
(A) Monozygotic Twins 
1** Pair: Both the members of the pair were females and showing positive 
concordance for fainting while going to outside at certain places, like parks and public 
gatherings, feeling of suffocation, profiised sweating and feeling of hot flushes. 
The negative concordance was shown by them in the feeling of heart failure 
trembling and unsteadiness of mind. 
The discordance was shown in chest pain, feeling of nausea, palpitation and 
feeling of dying in anxiety. 
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2"'' Pair: The twin members of the pair were both females and the positive 
concordance was shown by them in having numbness, hot flushes, sweating and 
trembling. They both show a feeling of fainting in the outside at certain places like 
market place. 
The negative concordance was shown by them in unsteadiness of mind, heart 
sinking, suffocation, and abdominal discomforts. 
The discordance was shown in the feeling of heart failure and dying in anxious 
conditions. 
3'^ '' Pair: Both members of the pair were females and positive concordance 
was shown by them in symptoms of chest pain, abdominal discomforts, feeling of 
palpitation and fainting while going to outside at certain places (closed places like 
picture halls). 
The negative concordance was shown in the feeling of heart failure, nimibness 
dying and sweating. 
The discordance was observed by both of them in suffocation, imsteadiness of 
mind, shaking/trembling and feeling of hot flushes in anxiety. 
4*'' Pair: Both the members of twin pair were females and positive 
concordance was observed in the feeling of suffocation and palpitation. They 
generally have unsteady mind and a feeling of heart failure in anxiety. 
The negative concordance was seen in both members in feeling of fainting 
while going to outside at certain places like parks, shopping molls and feeling of hot 
flushes in anxiety. 
The discordance was shown by both of them in having the feeling of nausea 
and abdominal discomforts, numbness, trembling and feeling of dying in anxiety. 
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S"" Pair; The members of the twin pair were both females and positive 
concordance was shown by both of them in sweating proflisely during anxiety, feeHng 
of nausea and abdominal discomfort, trembling/shaking and also the feeling of 
palpitation and dying in anxiety. 
The negative concordance was shown by them in the symptoms of the feeling 
of chest pain and numbness in anxiety. 
The discordance was shown by both of them in the feeling of suffocation, and 
heart failure in anxiety. The discordance was also observed in the symptoms of 
unsteadiness of mind and feeling of fainting while going to crowded places. 
6"* Pair: Both the members of the twin pair were males and positive 
concordance was shown in the symptoms of chest pain, profuse sweating and a 
feeling of suffocation during anxiety. They both possess the unsteadiness of mind and 
a feeling of nausea and abdominal discomforts. 
The negative concordance was shown by them in the feeling of fainting while 
going to outside and certain places like railway station, circus and cinema halls. 
The discordance was shown by them in the feeling of shaking/trembling, hot 
flushes, palpitation, numbness and feeling of heart failure and dying in anxiety. 
f^ Pair: The members of the twin pairs were females and showed positive 
concordance in the symptoms of the feeling of suffocation, palpitation and a feeling of 
dying in anxiety. They both show unsteadiness of mind. 
The negative concordance was shown by them in the feeling of nausea and 
abdominal discomforts chest pain, profuse sweating and shaking during anxiety. 
The discordance was shown by them in the feeling of hot flushes, numbness 
and heart sinking. Discordance was also observed in the feeling of fainting while 
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going to outside and certain places like parks, auditorium and places of public 
gatherings. 
8"" Pair: The members of the pair were both females and positive concordance 
was shown in the symptoms of trembling, chest pain and sweating in anxiety. They 
have the feeling of fainting while going to the outside places like open spaces, parks. 
The negative concordance was shown by them in unsteadiness of mind 
suffocation and a feeling of numbness in anxiety. 
The discordance was shown by them in the symptoms of the feeling of 
abdominal discomforts, palpitation, hot flushes, feeling of heart failure and dying in 
anxiety. 
9"* Pair: The members of the twin pair were females and positive concordance 
was shown by them in the feeling of suffocation, chest pain, numbness and a feeling 
of palpitation. 
Table T-3 showing pair wise percentage of concordance and discordance in 
monozygotic twins for Panic disorder. 
Twin No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
Positive 
concordance (%) 
46.15 
38.48 
42.30 
46.15 
48.46 
38.49 
38.46 
42.30 
40.00 
Negative 
concordance (%) 
38.46 
38.44 
46.15 
34.61 
30.76 
46.12 
42.30 
42.27 
39.23 
Total 
concordance (%) 
84.61 
76.92 
88.45 
80.76 
79.22 
84.61 
80.76 
84.60 
79.23 
Total 
discordance (%) 
15.39 
23.08 
11.55 
19.24 
20.78 
15.39 
19.24 
15.40 
20.77 
Average concordance : 82.12%; Average discordance : 17.87% 
The negative concordance was shown by unsteadiness of mind, feeling of fainting 
while going to certain and outside places like market, public gatherings, shopping molls 
etc. The discordance was shown by them in the feeling hot flushes, nausea, trembling 
heart failure and also the feeling of dying in anxiety. 
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Symbols Used In Panic Disorder (Twins) 
^ ARROW INDICATES PROBAND 
NORMAL MONOZYGOTIC TWINS (FEMALE) 
NORMAL DIZYGOTIC TWINS (FEMALE) 
NORMAL MONOZYGOTIC TWINS (MALE) 
NORMAL DIZYGOTIC TWINS (MALE) 
MONOZYGOTIC TWINS (FEMALE) SUFFERING FROM 
PANIC DISORDER 
DIZYGOTIC TWINS (FEMALE) SUFFERING FROM 
PANIC DISORDER 
MONOZYGOTIC TWINS (FEMALE) SHOWING 
COMORBIDITY WITH AGORAPHOBIA 
DIZYGOTIC TWINS (FEMALE) SHOWING 
COMORBIDITY WITH AGORAPHOBIA 
MONOZYGOTIC TWINS (MALE) SUFFERING FROM 
OBSERSIVE AGORAPHOBIA 
DIZYGOTIC TWINS (MALE) SUFFERING FROM 
OBSERSrVE AGORAPHOBIA 
MONOZYGOTIC TWINS (MALE) SHOWING 
COMORBIDITY WITH TOURETTES DISORDER 
DIZYGOTIC TWINS (MALE) SUFFERING FROM 
PANIC DISORDER 
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Panic Monozygotic (Twins) Pedigrees 
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(B) Dizygotic Twins 
l" Pair: Both the members of the twin pair were females and positive 
concordance was shown in the feeling of fainting while going to outside places, like 
parks and open spaces they both possess suffocation, palpitation and feeling of chest 
pain in anxiety. 
The negative concordance was shown in the feeling of numbness and dying in 
anxiety. 
The discordance was observed in the feeling of hot flushes, trembling, 
abdominal discomforts, sweating and unsteadiness of mind and abdominal 
2"** Pair: Both the members of the twin pair were females and positive 
concordance was shown in the feeling of trembling palpitation and numbness. 
The negative concordance was shown in the feeling of chills, chest pain, heart 
failure and feeling of fainting while going to certain places like cinema halls and 
auditoriums. The discordance was observed by both pf them in suffocation, profuse 
sweating and unsteadiness of mind. 
3'^ '' Pair: Both the members of the twin pair were female and positive 
concordance was shown by them in the feeling of suffocation, sweating, trembling 
and the feeling of palpitation during anxiety. 
The negative concordance was shown by them in the feeling of fainting while 
going to certain and outside places, like cinema halls and auditorium, unsteadiness of 
mind and a feeling of dying was observed. 
The discordance was shovm in the feeling of abdominal discomforts, hot 
flushes, numbness, chest pain and feeling of heart failure in anxiety. 
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4"" Pair: The twin pairs were both females and positive concordance was seen 
in having chest pain, proftjse sweating, feeling of palpitation, and heart failure in 
anxiety. 
The negative concordance was seen in the symptoms of hot flushes, nausea, 
shaking and feeling of fainting while going to outside places like shopping molls, 
market and open spaces. 
The discordance was shown in unsteadiness of mind, feeling of dying and 
numbness. 
S"" Pair: Both the members of the twin pair were females and the positive 
concordance was observed in fainting while going to outside places like cinema halls, 
railway stations, feeling of numbness, suffocation and feeling of dying in anxiety. 
The negative concordance was seen in the feeling of nausea and heart failure. 
The discordance was shown in the feeling of hot flushes unsteadiness of mind, 
palpitation, profiise sweating and chest pain. 
6"* Pair: The members of the twin pairs were females and positive 
concordance was shown in the symptoms of trembling, palpitation, and a feeling of 
numbness in anxiety, feeling of fainting while going to outside places like auditorium 
and shopping molls. 
The negative concordance was seen in the symptoms of unsteadiness of mind, 
hot flushes and feeling of suffocation during anxiety. 
The discordance was observed in profuse sweating, chest pain, feeling of 
nausea, heart failure and dying. 
f^ Pair: The members of the twin pair were females and positive concordance 
was shown by them in suffocation, chest pain and profuse sweating. 
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The negative concordance was shown in the symptoms of fainting while going 
to outside and certain places like places of publicgatherings and shopping molls, 
feeling of palpitation and hot flushes. 
The discordance was shown by them in the symptoms of feeling of nausea, 
trembling, numbness and feeling of heart sinking. Discordance was also shown in the 
unsteadiness of mind and feeling of dying. 
S*"* Pair: Both the members were females and positive concordance was 
shown by them in the symptoms of feeling hot flushes, numbness and feeling of 
shaking in anxiety. 
The negative concordance was shown by them in the symptoms of feeling of 
abdominal discomforts, unsteadiness of mind, chest pain and feeling of fainting while 
going to outside places, places of public gathering like parks and cinema halls. 
The discordance was shown by them in the feeling of heart sinking, palpitation 
feeling of dying and profuse sweating in anxiety. 
9*'' Pair: The members of both the twin pair were females and positive 
concordance was shown in the symptoms of feeling of suffocation, palpitation, 
numbness and sweating. 
The negative concordance was shovm by them in the feeling of trembling, 
fainting while going to outside and certain places like cinema halls, open spaces, 
circus etc. 
The discordance was shown by them in the symptoms of hot flushes, 
unsteadiness of mind, chest pain, feeling of nausea, heart sinking, feeling of heart 
failure and dying. 
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10 Pair: Both the members of the twin pair were females and positive 
concordance was observed in the symptoms of palpitation, heart sinking and feeling 
of nausea. 
The negative concordance was observed by them in the symptoms of 
trembling, feeling of numbness & fainting while going to outside and certain places 
like market places and auditorium. 
The discordance was observed by them in the symptoms of profuse sweating, 
suffocation, chest pain unsteadiness of mind and feeling of heart failure. 
ll"* Pair: Both the members were females and positive concordance was 
shown by them in the symptoms of chest pain, unsteadiness of mind and feeling of 
palpitation. 
Table T-4 showing pair wise percentage of concordance and discordance in 
dizygotic twins for panic disorder. 
S.No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
Average 
Positive 
Concordance (%) 
30.74 
30.76 
30.74 
30.70 
23.05 
30.76 
23.02 
23.07 
30.78 
23.07 
23.00 
concordance: 51.20 
Negative 
concordance (Vo) 
15.38 
23.09 
15.38 
17.69 
23.04 
23.07 
30.69 
30.72 
30.70 
30.76 
23.07 
%; Average discord 
Total 
concordance (%) 
46.12 
53.85 
46.12 
48.39 
46.09 
53.83 
53.71 
53.79 
61.48 
53.83 
46.07 
ance: 48.78% 
Total 
discordance (%) 
53.88 
46.15 
53.88 
51.60 
53.91 
46.17 
46.29 
46.21 
38.52 
46.17 
53.93 
The negative concordance was shown by them in the symptoms of feeling of hot 
flushes & fainting while going to outside & certain places like markets, parks, and 
auditoriums. 
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The discordance was shown by them in the symptoms of profuse sweating, 
feeling of trembling, numbness, heart sinking, nausea, feeling of heart attack and dying. 
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Discussion 
DISCUSSION 
Quantitative genetics and genetic epidemiology are the fields of population 
genetics that are of most relevance to the study of mental disorders. The goal of 
quantitative genetics is to partition variation in the observed differences between 
phenotypes into its genetic and environmental components. Genetic epidemiology is 
explicitly directed towards understanding the causes, distribution and control of 
diseases in groups of relatives and the inherited causes of disease in population. The 
mathematical principles of genetic epidemiology and quantitative genetics are central 
to risk analysis which is essential element in genetic counseling of familial diseases. 
Psychiatric genetics involves the application of these principles and methods to the 
study of mental disorders. 
The present study is about the subtypes of anxiety disorder i.e. Obsessive 
Compulsive disorder and panic disorder. The pedigree of the patients suffering from 
the disorders were analyzed for three to four generations and we have considered the 
above mentioned aspects of population genetics to study the mode of inheritance, 
penetrance, expressivity and the interaction of genes (related to these disorders) with 
other genes and the environmental factors. 
Panic disorder: 
One of the subtype of anxiety disorder considered in the present study is Panic 
disorder which is characterized by sudden and often explicable attacks featured by 
labored breathing. 
The present study on panic is comprised of pedigree analysis of 123 families, 
three to four generations of these families were studied to analyze the nature and 
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mode of inheritance of related gene/genes, i.e. dominant or recessive, autosomal or 
sex linked, sex influenced or sex limited etc. 
It was observed that the pattern of inheritance of panic disorder was found to 
be continuous in more than 60% of the pedigrees in an appropriate ratio of 3:1 and 
1:1. In most of the pedigrees all the individuals were found to be affected in two or 
more consecutive generations. These observations prove that panic disorder shows 
familiality and considerable number of cases of the disorders are foimd in the relatives 
of the probands as compared to controls. Our observations support the view of the 
earlier investigators or researchers i.e. Goldstein 1978; Pauls et al, 1980; Crow et ai, 
1983; Weissmarm 1993; Knowles and Weissman 1995. 
The observations supported by the above mentioned investigations provide 
robust evidence and suggests that panic disorder is strongly influenced by genetic 
factors and is familial in its occurrence. Studies have been conducted on such families 
in which the proband and other suspected members of the families were diagnosed by 
the psychiatrists and these already diagnosed panic disorder patients were further 
tested by semi-structured diagnostic interview based on DSM-IV, 1994 Criteria. The 
studies conducted earlier on this disorder were mainly based on DSM-II. DSM-III R 
& ICD-10. This is the basic difference between our study and earlier studies. Pauls et 
al. 1980 reported by analyzing segregation in 19 family pedigrees that a highly 
penetrant autosomal dominant gene is responsible for this disorder. Same type of 
studies and the results were also reported by Viewland et al. 1993. These earlier 
observations were lElirther confirmed by our findings and studies on panic disorder 
families. The detailed study of panic disorder families reveals that both male and 
female transmit the disorder to both types of children i.e. the transmission of disorder 
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from the mothers is not restricted to their sons only and the transmission from the 
fathers is not confined to their sons or daughters (i.e. neither cris-cross nor holandric 
inheritance). Further the study also reflects that maternal influence in causing the 
disorder is greater to some extent as compared to paternal influence. The transmission 
of the disease from male (father) to both the S and 9 children were observed in 37 
out of SO transmitting pedigrees (Table I ) and the transmission from female to both 
the sexes were observed in 43 pedigrees (Table I ) The analysis of the data in panic 
disorder families shows no significant elevation in the frequency of female sufferers 
in a clinical sample of Northern Indian population. ((Definite sufferers Histogram A-
1) This findings of our study is not compatible with the findings of Noyes etal., 1978; 
Crowe et al. 1980; Cloninger 1981; Crowe et al. 1983; Moran and Andrews 1985. 
Who reported the striking difference in female and male sufferers of general 
population. 
It was seen that every affected child (except in precipitated cases) has either 
one or both affected parents the two sexes were found to be affected in a similar 
manner though female exceed the male slightly in their frequency (in probable cases. 
Histogram A-1) in present study. In certain pedigrees it was seen that where an 
affected individual married to a normal homozygotic the children show 50 % affected 
and 50 %normal sibships showing that the affected parent is likely to be a 
hetrozygotic. All the above mentioned conditions seen in the inheritance of PD seem 
to fulfill the standard autosomal dominant model of Viewland et al. (1993). 
Another very remarkable feature of panic disorder like other anxiety disorders 
is the presence of comorbidity with certain other neurotic disorders, a. property in 
which two or three disorders occur simultaneously. The study shows that panic 
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disorder show comorbid, diagnosis with other psychoneurotic disorders like 
Agoraphobia, GAD, depression as was reported by earHer researchers Crowe et al. 
1983; Harris et al 1983; Noyes et al, 1986; Coryell et al. 1988; Gruppo Italiano 
disturb A'Ansia 1989; Coryell etal. 1992. 
In the present study the transmitted cases of the pedigrees is showing 
comorbidity with Agoraphobia in 38 pedigrees, specific phobia in 15 pedigrees, GAD 
in 22 pedigree sand PTSD in 4 pedigrees and all pedigrees were sharing continuous 
transmission of the disease., while in rest of the 44 pedigrees the disorder was present 
but in 32 precipitated cases it is not showing comorbidity with any of the above 
mentioned neuropsychiatric diseases. 
The comorbidity is also observed in the precipitated cases with Agoraphobia, 
GAD, specificphobia and PTSD, 7,2,land 1 pedigrees respectively (Table-I) and rest 
of the 32 pedigrees were not showing any comorbidity, the comorobidity with 
Agorphobia is foimd in both transmitted as well as precipitated cases and shows high 
comorbid diagnosis with Agoraphobia like that of tourettes disorder with OCD, thus 
the findings of the present study also prove that panic disorder with Agoraphobia is 
heritable and more severe cases of panic disorder occurred with Agoraphobia as 
compared to the sufferers of PD without Agoraphobia and with other 
neuropsychiatric disorders, our findings are found compatible with the findings of 
Noyes et a/. 1986. All the comorbid sufferers were exhibiting the conditional Panic 
disorder type. 
About 43 families out of these 123 pedigrees analyzed for panic disorder here, 
were such type of families where only proband was foimd to be definitely affected 
(maximum symptoms), while only few other relatives were showing few symptoms 
160 
only probable and suspected cases). The disorder in such families was also not found 
to be transmitted in subsequent generations properly (Except in few pedigrees 81-82 
and 93-95). Such pedigrees were also found in the other disorder (OCD) studied here 
and these are collectivity called as precipitated cases. The possible explanation for 
such precipitated case is that the only proband who is showing maximum symptoms is 
perhaps, the result of a newly originated mutation in any one of the gamete, out of 
which he/she was conceived and therefore this proband is perhaps a dominant 
autosomal heterozygote. The mutation heterozygotes surely have transmitted the 
mutation to some of their children because in certain pedigrees (81, 82, 93, 94, 95, 
112, 113, and 115) disorder is suspected in few individuals (Children) of the 
subsequent generation though the symptoms were less than 50%. However such cases 
are considered here the results of intergenic interaction which affect the expressivity 
and penetrance of the mutant/mutants adversly. In certain pedigrees (81, 94, 95) few 
of the paternal or maternal relatives were showing few symptoms (less than 50%) and 
are also considered suspected cases in these pedigrees may be the mutant gene/genes 
for the disorder originated in the paternal or maternal grand parents and was 
transmitted to the proband and these suspects, perhaps are not expressing this mutant 
fiilly due to some genie (epistasis or inhibition) or environmental interaction here the 
proband is not considered as an autosomal heterozygote produced from single genetic 
mutation, rather he/she could be the one, who is not affected by genetic epistasis or 
other genie or environmental interaction and showing the full penetrance and 
expression of related gene/genes. The other reason accounted for such low penetrance 
of gene in other precipitated pedigrees were due to the environmental factors, these 
factors are improper nutrition, hyper/hyponeurosecretion, extra precaution and 
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protection etc. producing the phenocopies (Pedigrees 83 to 92). In these pedigrees 
only probands were found to be the only sufferers. These were neither showing any 
previous history of the disorder nor were they showing any transmission into 
subsequent generations. Therefore these were considered as the false sufferers of the 
PD i.e. without any genetic basis, due to some physical problem and this was also 
confirmed after analyzing them by interview that some of them were the sufferers of 
kidney problem (proband of pedigree 83) i.e. kidney stones, infection and prostate 
tumor. The proband of pedigree 86 and 89 were the sufferers of MVP (Mitral valve 
prolaps) and were under treatment (this heart defect itself has a genetic basis and is 
inherited as autosomal dominant with very low penetrance the panic attack are 
included in the symptoms of this heart defect) while the $ sufferer probands of 
pedigrees 84, 85, 87 and 91 were having 2 to 3 panic attack only during the pregnancy 
period rest of the time they were normal. The $ proband of pedigree 88 was having 
the attacks in pre-menopause and menopause period. The pedigrees 90 and 92 were 
showing 2 male probands who not apparently were having physical disorder or 
disease still they were having the panic attacks started at the ages of 25 and 32 
respectively. Here the disorder was considered of unknown origin. 
Because of the presence of such precipitated cases in large no of pedigrees 
(43) v/hich show the incomplete penetrance of the related gene/ genes and also the 
variable expressivity. (represented by 338 definite, 144 probable and 151 possible 
sufferers) in spite of observing a Mendelian like mode of transmission and continuous 
inheritance in the subsequent generation we can not definitely say that the Panic 
disorder is inherited as monofactorial trait of Mendelian type.. 
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Several groups of investigators have hypothesized that there are genes of large 
effect which influence the occurrence of Panic disorder. However segregation 
analysis has been employed in PD population and these provide evidence for the 
segregation of major loci. Several candidate loci have been proposed for genetic 
studies in Panic disorder, comparing the loci found in different studies on the different 
chromosomes results in complex picture. According to the liability/threshold model, 
all the factors which influence the development of a multifactorial disorder (whether 
genetic or environmental), can be considered as a single entity known as liability. The 
liabilities of all individuals in a population form a continuous variable, which has a 
normal distribution in both the general population and relatives of affected 
individuals. However, the risk of developing the disorder in the relative of index 
person is directly proportional to the closeness of their relationship to the affected 
proband. We have seen this condition in the 1^ ', 2"^* and 3'^ '' degree relatives of PD 
patients. The T' degree relatives were showing a penetrance approximately 51% and 
the 2"'' and 3^*^  degree relative were showing about 37% and 25% penetrance 
respectively. It is important to emphasize once again that liability includes all factors 
that contribute to the cause of condition. A deleterious liability can be viewed and 
consisting of a combination of several "bad" genes and adverse environmental factors. 
Liability can not be measured but the mean liability of group can be determined fi-om 
the incidence of a disease using statistics of normal distribution. The imits of 
measurements are standard deviations and these can be used to estimate the 
correlation between relatives regarding the incidence risk. 
1. The incidence of the condition is greatest among relatives of the most severely 
affected patients. We observed for panic disorder that in case of any sufferer 
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individual if the onset was early (8 to 18 years of age), the symptoms in the 
sufferer were long lasting and prominent. On follow up (in a period of 5 to 8 
years) there was hardly any significant difference in the symtomology and it 
was also observed that more sufferer relatives were seen in such cases. 
2. The risk is greatest among close relatives of the index case and decreases 
rapidly in most distant relatives. The risk of first degree relative was observed 
as 51% and for third degree relative as 25%. 
3. If there is more than one affected close relative than the risk of other relatives 
are increased [the Table II is showing a high penetrance of the disorder (PD) 
in the sibs of probands (53.1% and 16.0%)]. In comparison to this from 116 
sibships of control out of 363 sibs 8.5% were observed as probable sufferers 
(only probable and parital sufferers were seen in control pedigrees). 
4. If the condition is more common in individuals of one particular sex, then 
relatives of unaffected individual of the less frequently affected sex will be at 
higher risk then relatives of affected individuals of the more frequently 
affected sex. This condition does not apply for present data for PD as both the 
sexes are found to be equally suffering in the population imder consideration 
(Histogram A-I). Though, it is not possible to assess an individual's liability 
for a particular disorder, it is possible to estimate what proportion of the 
etiology can be ascribed to genetic factors as opposed to environmental 
factors. This is referred to as heritability, which can be defined as the 
proportion of the total phenotypic variance of a condition which is caused by 
additive genetic variance. In statistical terms the variance equals the squares of 
the standard deviation. Heritability is often depicted using the symbol h . 
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Estimation of the heritability of a condition or trait provides an indication of 
the relative importance of genetic factor in its causation. So that the greater the 
value for the heritabihty the greater the role of genetic factors. Heritability is 
estimated from the degree of resemblance between relatives expressed in the 
form of a correlation of coefficient which is calculated using statistics of the 
normal distribution. Alternatively, heritability can be calculated using data on 
the concordance rates in monozygotic and dizygotic twins. We calculated the 
heritabilities in monozygotic and dizygotic twins reared together and reared 
apart for panic disorder and it was found to be 61.84% incating that the 
genetic factor predominates environmental factors for Panic disorder. 
The above mentioned conditions of liability threshold model met sufficiently 
in our data on segregation analysis of PD pedigrees. The sufferers are showing normal 
type of distributions (Histogram A5) i.e. maximum sufferers males and females in 
middle aged C group (age range 30 to 45 years) while minimum in A and D (age 
ranges 0 to 15 and above 45 respectively). However, the sibship analysis (Table II) is 
showing 356 sufferers sibs out of 670 total sibs i.e. 53% penetrance as definitely and 
probabliy sufferers (ratio of l.i) approximately. This data and the -^ value (Table III) 
both indicate that the disorder is showing resemblance with Mendelian type of 
inheritance. Therefore, considering both these conditions we suggest a mix genetic 
model for PD. The mixed genetic model is combination of single major locus and the 
multifactorial model. This model and other formulations have a number of conceptual 
and practical advantages over to other approaches. 
Some loci are reported to be specifically related to this disorder are found to 
be located on the long arm of chromosomes 9, 13 and 22. These are considered to be 
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the major loci of long nucleotide stretches while Iq, 8q, 12q , 7p and 14 p are also 
reported to be correlated with the Panic disorder transmission (Gelemter et a/. 2001 
and Hamilton et al. 2003 ) 
Among the loci reported associated with PD 9q, 13q and 22q are supposed to 
be the exons of perhaps a big Cistron (major locus) and rest others Iq, 14p etc. are the 
group of some small genes (multi factorial inheritance). The major locus probably 
behaves as single autosomal dominant mutation in PD. So that the ratio obtained 
between the sufferers and non sufferer children of one or both sufferer parents is in 
close resemblance with Mendialian ratio (3:1, 1:1) and the low penetrance and 
variable expressivity is probably caused by the interactions of minor loci with other 
genes and environmental factors. 
Loci 14 p and 8q are also reported to be associated with specific phobia 
(Gelemter et al. 2001). In our study the comorbidity of Panic disorder with specific 
phobia was observed in considerable number of cases Histogram A-II. Similarly a 
locus 3q is reported to be associated with Agoraphobia, specific phobia and Panic 
disorder (Gelemter et al. 2001).we have also observed the panic comorbidity with 
Agoraphobia in Panic sufferers (Histogram A-II). The long arms of chromosomes 9 
and 10 (9q and 10 q) and those of 1 and 12 chromosomes (Iq and 12q ) are reported 
to specifically show the presence of Anxiety and Panic disorder genes (Smoller et al. 
2001 and Thorgeirsson et al. 2003). In the present study the Panic disorder was also 
foimd comorbid with generalized anxiety disorder in a number of cases (Histogram A-
II). 
The studies on PD sufferers twins were showing the concordance in MZ twin 
pairs much higher (Average concordance 82.12 %%) in comparison to DZ twin Pairs 
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(Average concordances 1.20%) Table T-3 and T-4 and the heritability value for PD 
from tv i^n analysis method is calculated as h = 61.84%. 
The greater value obtained for MZ were consistent with respect to greater 
values, obtained by Fulla & Thompson et al, 1983; Kendler et al. 1993; Skre et al. 
1993; Pema et al. 1995, and are supporting the confirmed familial nature of PD due to 
an autosomal dominant ma}OT locus with few minor loci (mixed model). 
The variation in the concordance values of the twins analyzed in the earlier 
studies as compared to those analyzed in the present study were due to the difference 
in the age of the twin pairs chosen, their socio-economic status, sample size, climatic 
variations and environmental factors. 
The concordance for MZ twins reared apart was also found to be greater. The 
values of concordance for MZ twins reared apart and reared together is suggestive of 
the fact that role of gene is dominant over the environmental influence, though the 
role of environment was described as the main cause by most of the earlier 
psychological studies. The inheritance in relatives and sib ships for PD (twins) were 
presented in Histogram lA and IB 
Obsessive compulsive disorder 
The mode of inheritance whether continuous or discontinuous was studied and 
it was found to be continuous in >60% of the pedigrees in a definite mendelian ratio 
of 3:land 1:1. The pedigree analysis of OCD families shows 3:1, 1:1 ratio in II & III 
generations while in some pedigrees surprisingly all the individuals are found to be 
affected in at least two subsequent generations: (Histogram B4). 
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The observation that OCD is famihal was further supported by the findings 
and observations of earher investigators or researchers such as Rudin 1953; 
Rasmussen and Tsuang 1986; Tsuang and Strauss 1989; Lenane et al., 1990; Leonard 
et al., 1992; Bellodi et al. 1992 ; Black et al. 1992; Pauls et al. 1995; Mackinnan and 
Mitchel 1994; Waters et al.lOOO; Denys et al. 2006; Hanna et al. 2004; 2005; 
Bhattcharya et al.2005; Grabe et al. 2006. 
All these observations resulted in a conclusion that OCD is familial and more 
cases of the disorders are observed among relatives of proband 42.41% (first degree 
relatives), 22.46 %( second degree relatives) and 20.73 %(third degree relative) in 
comparison to those families who were not showing the histories for OCD (controls). 
Our findings support the observation of (Mitchel 1994; Hanna et al.2004; Pauls et 
al.2005), who showed elevations in the OCD rates in first degree relatives of 
probands as compared to the pedigrees of controls with some possible limitations. 
The present work is slightly different from the earlier work with respect to the 
diagnoses of the disorder. In past different diagnostic criteria which were used to 
study these disorders were mainly based on DSM II, DSM III or ICD-10, Skre et 
al.\993; Kendler et al.\9%; Andrews 1990; Pauls and Alsobrook 1999 but in the 
present study DSM-IV was practiced which is more elaborated and authentic, here the 
reliability of the interview was calculated by test-retest method and found to be 0.7% 
which was quite reliable. The other aspect of the difference in the work conducted 
earlier centered primarily on the use of family history information to assign 
diagnoses, while the present methodology used in present study includes best estimate 
diagnosis assigned by using all available informations i.e., direct interview data 
family history method, comorbidity, relation and linkage of related disorders and twin 
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studies etc.to show the role of related genes and interaction of these genes with other 
genes and environmental factors. 
The present study suggests that the disease affect both type of children (male 
& female) and is showing continuous inheritance i.e., appearing generation to 
generation without interruption, thus following a dominant mode of inheritance. 
(Hanna et aL2002). The pedigree structures were consisted with segregation analysis 
of OCD indicating a gene of large effect with its locus on chromosome 9 (Nicolini et 
a/. 1991; Alsbrook et al. 1999; Cavallini et al. 1999 and Nestadt et al. 2000) There are 
also certain pedigrees in which only few persons besides probands were found to be 
affected by OCD. No many other relatives in the same or subsequent generations were 
suffering from it however probable and possible sufferers were found .Such former 
precipitated cases were perhaps the results of some spontaneous mutation in the 
related gene/genes in the genome of their parents or grand parents probands we 
considered here as mutation heterozygote. These mutations in certain cases have 
transmitted the mutant to the next generation but there might be some gene 
interactions (Epistasis or Inhibition) which are not allowing symptoms of the disorder 
to be expressed in their progeny. 
In a number of such precipitated cases, the subsequent - generation of proband 
is comprised of small children where the disorder perhaps is not so far expressed 
because generally OCD appears in late stages (Average lower limit of the age of onset 
in approximately 18 yrs), the possible reasons suggested by a number of previous 
studies for such precipitated cases were a number of environmental factors which 
include nutritional deficiency, hormonal imbalance, socio economic status, hygienic 
conditions, educational status, extra ordinary dependence and extra protection. Thus, 
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environmental interaction and genetic interaction affecting the penetrance and 
expressivity of genes (Van Groothest 2007; Grishame/ a/.2008) in such cases. 
The disorder is found to show the autosomal dominant mode in most of the 
pedigrees studied here in these pedigrees it is seen that males and females transmit the 
disorder to both the type of children, i.e. female is not transmitting the disorder to her 
sons only and males is not transmitting the disorder to males only (neither cris-cross 
inheritance nor holandric).Thus, discarding the possibility of sex linkage, the 
transmission of the disease from male (father) was observed in 44 families and the 
transmission of the disorder from female (mother) were observed in 72 pedigrees 
which suggests that female transmitted cases were far more than the male transmitted 
cases.. 
The detailed analysis of the present study also suggests that the disease is 
more prevalent in females than males i.e., the frequency of female sufferers is greater 
than males. This finding is consistent with the findings of Pauls et al, 1995 who 
suggested that the transmitted cases from the females were more than transmitted 
cases from the males. Females showing more frequency may be due to the fact that 
the gene perhaps is influenced by female hormones showing more expression and 
penetrance in this sex, a condition known as the sex influenced type. 
The present study showed that the disorder OCD is showing comorbidity with 
Tourettes disorder in 28 pedigrees (transmitted cases). 
While in 21 pedigrees it is showing comorbidity with depression and in 4 
pedigrees it is showing comorbidity with phobia. 
All of these pedigrees are exhibiting continuous transmission of the disease, 
while in remaining 63 pedigrees the disorder was continuously inherited but is not 
170 
showing comorbidity with any of the above mentioned psychoneurotic disorder, 
because in the precipitated cases also the comorbidity was observed with Tourettes 
disorder, depression, phobia & GAD. There were 8 pedigrees showing OCD 
comorbidity with Tourettes disorder, 6 pedigrees showing comorbidity with 
depression, 5 pedigrees showing comorbidity with phobia and 5 pedigree showing 
comorbidity with GAD, while the remaining 12 pedigrees were not showing any 
comorbidity in preceipitated cases. The Tourettes gene which was reported as an 
autosomal mutant is taken as a marker locus for comorbidity with OCD in both 
precipitated and transmitted cases. Located on chromosome 9 is perhaps closely 
linked with OCD major susceptibility locus (Harnia et al 2002). 
The comorbidity between OCD and Tourettes disorder is further providing the 
evidence that there is some linkage between gene/genes causing OCD and gene/genes 
causing Tourttes (Pauls et a/.1986;1991; Heping Zhang et al. 2002; Urraca et al.lQQA. 
Looking at the above mentioned linkage and association studies on different 
populations by many scientists we suggest the mixed genetic model for OCD, which 
is a combination of single locus and multifactorial models and imobservable 
distribution of liability is determined by the effect of the major susceptible locus for 
the familial aggregation of the phenotype in combination with some minor loci 
(multifactorial effect). 
Among the loci reported and associated with OCD (9p, 2q, 6p) are supposed 
to be the exons of the supposed major susceptibility locus and rest others 16q, 17q and 
19q are the group of small genes (multifactorial). The major susceptibility locus is 
reported to behave as an autosomal dominant mutations in OCD (Hanna et al, 2005). 
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Twin studies on sufferer twin pairs of OCD were showing the average 
concordance in monozygotic twin pairs calculated as 81.70 % and the average 
concordance in dizygotic twins was 48.81%. (Table T-1 and T-2) Thus, showing that 
genetic components were responsible for the cause of the disorder. Our values of 
concordance for monozygotic twins were consistent with the values obtained by 
Black 1974,- Carey and Gottesmann 1981b; Andrew et ah, \99^2i\ Jnoye \9S5\ 
Rasmussen and Tsuang 1986; Fregersen 1983). 
Reports of concordance for OCD in twins have largely been confined to a 
series of case studies of concordant MZ twin pairs. Twin studies of clinically defined 
OCD have principally comprised individuals case reports or very small numbers 
(Black 1974; Carey and Gottesmann 1981). 
In present study concordance in monozygotic twins was found much higher 
than the concordance in dizygotic twins, thus showing that genetic components were 
responsible for the cause of the disorder. 
Our studies were also slightly different from the earlier studies, in the present 
study the monozygotic and dizygotic twins were frirther categorized into reared 
together and reared apart pairs to study the impact of genes due to the fact that if 
twins were of monozygotic in origin and were brought up together and showed the 
same symptoms, then sharing of the same enviromnent be one of the feature, besides 
their genetic make up in causing the disorder. But if they are reared apart and showed 
the same symptoms it clearly suggests that role of genes is dominant and is one of the 
major cause of the disorder and the environment is playing secondary role in the onset 
of disorder. The concordance in MZ twins reared apart and reared together was found 
to be grater; showing the role of genetic factors (TableT-1). The inheritance of OCD 
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in in relatives and sib pairs of twins were presented in Histogram lA and IB.The 
existence of sib ships and inheritance in relatives in OCD suggestive of dominant 
gene with high penetrance and variable expressivity. The heritability from the twins 
was 6.5.78%. Our work on the determination of the heritability value was different 
from the work of the earlier investigators like Young et al. 1971; Clifford et a/. 1984. 
The pedigree analysis and the twin studies suggests that the disorder is genetic 
and further analysis of the pedigree showed that the conmion obsession observed in 
pedigrees were contamination, doubts, obsessive thinking. The common compulsion 
noticed were washing, repetition, rechecking and rearranging things. 
The common obsession observed in present study was contamination and 
common compulsion was washing. Our observations were supporting the 
observations of Flament and Rapoport 1984. 
Anxiety disorders like OCD, panic, PTSD, phobia etc. are natural responses to 
a hostile enviroimient. Yet if inappropriately activated, these responses can wreak 
havoc. In extreme cases, people with anxiety disorder may be unable to leave home 
for fear of having a panic attack. Conversely individuals vary in their baseline of 
anxiet}^  level. However, these disorders can segregate in large families and have a 
significant heritability. The genetics of these disorders is complex. However, with a 
significant non genetic contribution as well as partial overlaps in phenotypes 
(comorbidities) all of which make linkage analysis to identify genes are difficult 
endveur. Inspite of these difficulties, several risk loci for anxiety related traits have 
recently been localized by linkage analysis. While no specific gene has been 
identified (even on the reported regions of certain chromosomes). Localization of 
gene regions represent not just progress towards gene identification though it may 
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help in outlining the etiology of the disorders but the exact location of the related 
genes remains anxiety in humans are many. Dozens of genes when knock-out show an 
increase in levels of anxiety in mice. Thus, analysis of quantitative trait loci (QTLs) to 
study the variations in anxiety between normal mouse strains, may be a better model 
of normal human population variation. Animals models can simplify gene mapping 
efforts by overcoming problems that complicate human pedigree studies including 
genetic heterogeneity and high phenocopy rates. Homology between rodent and 
human genomes can be exploited to maps human genes underlying complex traits. 
The values of heritability (h2) for panic disorder from the twin analysis is. 
Thus, present study on panic disorder is somewhat leading towards a concrete 
conclusion that the disorder is genetic and caused by an autosomal dominant mutant. 
Our observation support the view of Weismann et al, 1993; Viewland et ai, 1993, 
1996; Knowless et al. 1988; Roymond et al. 2001. 
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Summary 
SUMMARY 
Anxiety disorders are among the most prevalent psychiatric disorders in 
human population. These are characterized and accompanied by a number of physical 
signs, such as sweating, palpitation, Non-locomotive hyperactivity such as dryness of 
mouth, finger tapping or repetitive leg movements, stuttering, and halting speech, 
changes in pitch and other signs related to speech and voice pattern are often 
observed. 
Anxiety may take several forms like; generalized Anxiety disorder (GAD), it 
may be experienced as an inexplicable feeling of impending doom, or as unfounded 
worried about numerous things etc. 
Phobia or irrational fear of a situation, activity or object (i.e. Agoraphobia, 
social phobia, specific phobia) 
Panic disorder where anxiety manifests as recurrent panic attacks, sudden 
rushes of fearflilness accompanied by a number of physical and cognitive signs and 
symptoms such as rapid heart beat, trembling, feeling of imreality and fear of dying. 
OCD (Obsessive Compulsive disorder) where mind is flooded with, persistent 
and imcontrollable thoughts and the individual is compelled to repeat certain acts 
again and again. 
PTSD (Post Traimiatic Stress disorders) showed acute anxiety and persistent 
trauma as the result of some accident or extreme tragedy. 
For present study two of these (panic disorder and OCD) were selected. DSM 
IV criteria distinguish three types of panic attacks on the basis of the context in which 
the attacks occur: 
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Unexpected (uncued, spontaneous): The onset of such panic attack is not 
associated with a situational trigger (that is the attack occurs totally unpredictably 
"out of the blue"). 
• Situationally bound (cued and invariably occurring). The attack on exposure 
invariable results immediately on exposure to or in anticipation of situational 
trigger or cue (these attacks are totally predictable). 
• Situationally predisposed (Cued but variably occurring): the attack is more 
likely to occur on exposure to the situational trigger but does not invariably 
occur and may not occur immediately after the exposure. 
In the above definitions, the situational trigger may be any phobic stimulus i.e. 
any animal (specific phobia) or an activity for example, speaking before an audience 
(an individual with social phobia) or driving (in an individual having Agoraphoia). 
Situationally predisposed attacks are most common in patients with panic disorders 
with Agoraphobia. 
In present study random survey was conducted on the diagnosed patients 
(probands) from the psychiatric centers of four medical colleges of North India. The 
probands were further diagnosed on the basis of questionnaire based on DSM-IV 
Criteria for Mental disorder having reliability 0.7% and their pedigrees were analysed 
for three to four generations to study the mode of inheritance, influence of genetic 
and/or envirorraiental factors, penetrance and expressivity of the causative 
gene/genes. Random survey was also conducted on normal people (Surving as 
controls) selecting normal probands of almost equal age groups (Four age groups 
were considered, (group A, age range 0 to 15 years, group B 16-30 years. Group C 31 
to 45 yrs and group D above 45 years. The pedigrees of these control probands were 
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also analyzed for 3 to 4 generations. A total of 123 pedigrees having the sufferer 
probands were analyzed for PD studies. Out of these, 80 pedigrees were also having 
the history of panic disorder these were considered as transmitting pedigree while 43 
pedigrees were such where either only the proband or few relatives were showing the 
definite symptoms, such pedigrees were considered the precipitated forms. 
The minimum age of onset was observed as 8 years and 13 years in a male and 
a female proband respectively the upper limit of age of onset was observed as 40 in 
one of the female and 42 in a male sufferer. 
It was found that if the age of onset is early (before adolescence) the disorder 
shows severe symptoms with almost life long prevalence in spite of the treatment 
taken by the patient and the no. of sufferer relatives is high on the other hand if the 
disorder appears late the symptoms are few, less severe and number of sufferer 
relatives is small. Maximum sufferers were observed in group ' C (between the age 
30 to 45). In this population (unlike the previous reports from other populations) the 
frequency of definitely sufferer males and females was almost in the same range 
(11.1% in its and 10.7% in males). This shows that the pattern of inheritance is not 
sexlinked but is autosomal. The prevalence of genetic factor was calculated in I, II 
and III degree relatives of probands and control. Probands relatives were showing 
almost continuous an inheritance up to 2 to 3 generation this clearly suggested that the 
causative gene/genes have dominant nature and the disorder is familial. However 
observing various age of onsets and variable expressivity (in the form of definite, 
probable and possible sufferer individuals) with incomplete penetrance the disorder 
could not be categorized as monofactorial and Mendelian in nature though the ratios 
between sufferers and non-sufferers in II and III generations of transmitting pedigrees 
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are found in close proximity to classical 3:1 and 1:1 ratio and sibship studies are also 
proving it (presence of considerable no. of sib trios and sibtetras) yet the variable 
expressivity normal distribution and incomplete penetrance, all reflect that there is a 
mixed genetic model working for the disorder. The major loci (i.e. 9q, 13q and 22q 
and few minor, loci (8q, 12q, 7p, 14p, etc.). seem to be responsible for the disorders 
as observed in these segregational studies. 
The disorder was also showing high comorbidity with Agorapobia, which is 
considered the major complication in the sufferes of panic disorders. The decision 
made in DSM-III-R to include Agoraphobia as a subtype of panic disorder was 
retained in DSM-IV, it was found among the definitely and probably sufferers that 
sufferers of PD with Agoraphobia show more severe condition as compare to PD. 
Patients without Agoraphobia. Besides this, comorbidity among the P.D. Patients was 
also noted for GAD, specific phobia and PTSD, reflecting the conditions of linkage 
i.e. the genes responsible for these psychoneurotic disorders are also suspected to 
linked with P.D. genes and it is also confirmed from the studies of Gelemter et 
al.2001 and 2003 that gene locus on 3q for Agoraphobia also has the linked gene for 
PD and specific phobia whereas gene loci 14p, 8q, 3q are main loci for specific 
phobia linked with panic disorder gene or genes (small stretches on chromosome Iq, 
9q and lOq.). Double comorbidity was also observed in one male and 8 female for 
agoraphobia and GAD. These suffer very severely for panic attacks and were found 
almost confined to their homes. 
Besides transmitted cases there were also observed precipitated cases in 43 
pedigrees the precipitation of PD either only in proband or in very few of their 
relatives with some of these above mentioned psychoneurotic disorders (Agoraphobia, 
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specific phobia GAD and PTSD. However in 32 pedigrees there were no 
comorbidities. These pedigrees were showing such sufferers who were not showing 
any history of transitions. Therefore, these were considered as either the 
spontaneously originated cases due to spontaneous gene mutation or they were the 
phenocopies (the reason of attack was any other than genetic like Mitral valve 
prolapse, (MVP) severe heart and blood pressure problems, kidney and prostate 
disfunctioning etc.). 
Survey was conducted on 107 twin pairs, results in 20 and 26 twin pairs 
suffering from panic disorders and obsessive compulsive disorder respectively. The 
twins were classified in MZ (Monozygotic and Dizygotic). The MZ & DZ twin pairs 
were further classified into reared together and reared apart. The higher value of the 
concordance for the MZ twins (82.12%) as compared to the concordance of the DZ 
twins 51.20% proves that genes play major role in the cause of the disorder. Further 
proof of its genetic nature is obtained by analyzing the value of MZ twins reared apart 
which shows quite high concordance proving that the role of environmental factors is 
secondary as compared to the influence of genes is causing the disorder, the 
inheritance of relatives (first, second and third degree) and existence of sib ship 
proves the dominant, highly penetrant and expressible nature of gene. The twin 
analysis shows that value of heritability of panic disorder is 61.84%. 
Obsessive compulsive disorder is another Anxiety disorder in which mind is 
flooded with persistent and uncontrollable thoughts or the individual is compelled to 
repeat certain acts again and again causing significant distress and interference with 
every day functioning. 
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Obsessions are intrusive and recurring thoughts impulses and images that 
come unbidden to the mind and appears irrational controllable to the individuals 
experiencing them. 
A compulsion is a repetitive behavior that the person feels driven to perform 
in order to reduce distress or prevent some calamity from occurring. 
Survey was conducted randomly on 152 families, comprised of 2497 
individuals out of 152 families, 36 were those in which disease is precipitated due to 
various reasons. 50 control pedigrees were also analyzed for the presence of OCD, 
where the age range of control was same as sufferer probands. A total 428 individuals 
were interviewed and the only one definite sufferer was seen in one pedigree. 
The pedigrees were analyzed for mainly three generation with the exception of 
the pedigrees in which four generations were studied to study the interaction 
penetrance and expressivity experienced. 
The numbers of female proband was found to be far more as compared to male 
probands in both transmitted as well as in the precipitated cases. The mode of 
inheritance was foimd to be continuous in >60% of the pedigrees in ratio of 3:1 and 
1:1. The disorders affect both male and female children and occur continuously 
generations after generation. Thus showing its dominant nature the data shows that 
the disorder is more prevalent in females as compared to males. The detailed study of 
due disorder suggested that both male and female transmit the disorder to both the 
type of children, i.e. the disorder is neither showing crisscross nor holandric 
inheritance. Thus, proving it as autosomal and discarding the sex linkage, there are 
also certain pedigrees in which one or two persons were found to be affected by OCD, 
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such precipitated cases were the results of some spontaneous mutation or are the 
phenocopies. 
The present study also shows a very remarkable characteristic of OCD i.e. the 
occurrence of comorbidity with other psychoneurotic disorders Tourettes disorder, 
depression, phobia and GAD, the maximum comorbidity of OCD found with 
Tourettes disorder. 
Survey results were also conducted on 107 twin pairs the 26 twins pairs which 
were. Of foimd to be suffering from OCD were further classified into MZ 
(Monozygotic) and DZ (dizygotic). There were about 11 MZ twin and 15 DZ twin 
pairs. The MZ & DZ twin pairs were further classified into reared together and reared 
apart. 
The higher value of concordance for MZ twins 81.70% as compared to the 
concordance of DZ 48.81% proves that genes play a major role in the cause of the 
disorder. The concordance value is also calculated for MZ twins reared together and 
reared apart and found that concordance value for MZ twins reared apart shows 
elevation, proving more roles of genie factors and the environment plays a secondary 
role in the cause and occurrence of the disorder. 
Twdn analysis was also used in the calculation of heritability, and the value 
obtained is in the ranges i.e., 65.78%o for OCD. 
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Conclusion 
CONCLUSION 
> The anxiety disorders (OCD & Panic) are familial and more cases of the 
disorders were observed in relatives of probands than in control. 
> Data suggest that first degree relatives of the sufferer parents have greater risk 
of having these anxiety disorders as compare to second and third degree 
relatives. 
> The inheritance in first, second and third degree relatives in OCD and PD 
suggested the gene to be dominant with significance penetrance and 
expressivity. 
> Analysis of sibship also reveals the nature of the gene to be dominant 
sufficiently penetrant with variable expressivity. 
> The detailed study of the pedigrees analysis suggests that the inheritance of the 
disorder is continuous in > 60% of the cases and is inclined towards a ratio of 
3:landl.T. 
> The mode of inheritance of anxiety disorders (OCD & panic) appears to be 
autosomal dominant. 
> The present study suggest that the disorder affect both type of children (male 
& female) i.e. following an autosomal mode of inheritance. 
> The study indicates that the PD disorder is slightly more prevalent in females 
as compared to males i.e., the frequency of females>males sufferers, while 
OCD shows prominent difference in sufferer of females and males. 
> Obsessive Compulsive disorder and panic disorder show more maternal 
inheritance in comparison to paternal inheritance, here also OCD shows 
182 
prominent difference in the frequency of sufferer males and females as 
compared to PD 
> Significant female sufferer frequency indicates the OCD is sex influenced 
disorder. 
> Statistical analysis of the data indicates that anxiety disorders are polygenic & 
multifactorial (with partial penetrance and variable expressivity). 
> Higher values of concordance in MZ reared apart for both the disorders (OCD 
& panic) suggestive of the fact that genes plays a major role in causing the 
disorder as compared to the environmental role. 
> The heritability values for both the disorders in the present study are indicating 
that genes may have a major role to cause the disorder instead of already 
reported moderate role in comparison to enviroimiental factors whose role is 
secondary. 
> The value of chisquare-x for II & III generation individual were found to be 
significant at (P<0.05, P**<0.01). supporting also a dominant autosomal mode 
of inheritance. 
> Autosomal dominant pattern of inheritance was with approximate ratio of 3 :1 
and l.iin pedigree analysis and Chi square test show that the penetrance was 
observed to be partial due to variable age and expression (Definite, Probable 
and possible sufferers) 
> Due to these facts both of the disorders are categorized as quantitative traits. 
> The appropriate model which accommodates these patterns is suggested as a 
mixed genetic model with a major susceptibility locus showing autosomal 
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dominant inheritance and few minor loci of additive nature for both of the 
disorder. 
> In the present study Obsessive Compulsive disorder is showing comorbidity 
with other psychoneurotic disorders like Tourettes disorder, Major depression, 
phobia and GAD. 
> The panic disorder in the present study shows comoribidity with Agoraphobia, 
specific phobia, GAD and post traumatic stress disorder. 
> The study suggests that OCD is showing maximum comorbidity with 
Tourettes disorder, while panic disorder is showing maximum comorbidity 
with agoraphobia. 
> The order of decreasing comorbidity in case of OCD is Tourettes disorder > 
depression> GAD and in PD , Agoraphobia>GAD, Specific phobia > PTSD 
> The detailed study of the pedigrees reveals the presence of certain precipitated 
cases, showing inheritance which occurs as a result of spontaneous mutation 
and are considered as mutation heterozygote, when they are transmitting the 
mutant to subsequent generations or are considered "Phenocopies" which have 
no genetic basis of the disorder but some other physical cause. 
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